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SURETY 2000
Caltrans is conducting a pilot program in cooperation with Surety 2000, to test electronic bond verification systems.
The purpose of the pilot program is to test the use of Surety 2000 for verifying a bidder's bond electronically.

Surety 2000 is an Internet-based surety verification and security system, developed in conjunction with the surety
industry.  Surety agents may contact Surety 2000 at 1-800-660-3263.

Bidders are encouraged to participate in the pilot program.  To participate, the bidder is asked to provide the
"Authorization Code" provided by Surety 2000, on a separate sheet, together with the standard bidder's bond
required by the specifications.  The bidder's surety agent may obtain the "Authorization Code" from Surety 2000.

The Department will use the "Authorization Code" to access the Surety 2000 database, and independently verify the
actual bidder's bond and document the functioning of the Surety 2000 system.

"Authorization Codes" will be used only to verify bidder's bonds, and only as part of the pilot program.  The use of
"Authorization Codes" will not be accepted in lieu of the bidder's bond or other bidder's security required in the
specifications during the pilot study.

The function of the Surety 2000 system is to provide an easier way for Contractors to protect their bid security, and
to discourage fraud.  This system is available to all California admitted sureties and surety agents.

The results of the pilot study will be tabulated, and at some time in the future, the Department may consider
accepting electronic bidder's bond verification in lieu of the bidder's bond specified.
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STANDARD PLANS LIST

The Standard Plan sheets applicable to this contract include, but are not limited to those indicated below.  The Revised
Standard Plans (RSP) and New Standard Plans (NSP) which apply to this contract are included as individual sheets of the
project plans.

A10A Abbreviations
A10B Symbols
RSP T7 Construction Project Information Signs
T10 Traffic Control System for Lane Closure On Freeways and Expressways
T14 Traffic Control System for Ramp Closures
ES-1A Signal, Lighting and Electrical Systems - Symbols and Abbreviations
ES-1B Signal, Lighting and Electrical Systems - Symbols and Abbreviations
ES-4A Signal, Lighting and Electrical Systems - Controller Cabinet Details
ES-4B Signal, Lighting and Electrical Systems - Controller Cabinet Details
ES-4C Signal, Lighting and Electrical Systems - Controller Cabinet Details
ES-6S Signal and Lighting Standards - Details No. 1
ES-7B Signal, Lighting and Electrical Systems - Electrical Details, Structure Installations
ES-13 Signal, Lighting and Electrical Systems - Splicing Details

State Project with DVBE Goals (06-14-00)

DEPARTMENT OF TRANSPORTATION

_________________________

NOTICE TO CONTRACTORS

_________________________

CONTRACT NO. 08-452904

08-Riv-91-0.0/12.4

Sealed proposals for the work shown on the plans entitled:

STATE OF CALIFORNIA; DEPARTMENT OF TRANSPORTATION; PROJECT PLANS FOR CONSTRUCTION
ON STATE HIGHWAY IN RIVERSIDE COUNTY AT CORONA FROM ORANGE COUNTY LINE TO 0.4 km

EAST OF I-15 JUNCTION

will be received at the Department of Transportation, 3347 Michelson Drive, Suite 100, Irvine, CA  92612-1692, until
2 o'clock p.m. on September 21, 2000, at which time they will be publicly opened and read in Room C - 1116 at the same
address.

Proposal forms for this work are included in a separate book entitled:



Contract No.  «Dist»-«Contract_No»
2

STATE OF CALIFORNIA; DEPARTMENT OF TRANSPORTATION; PROPOSAL AND CONTRACT FOR
CONSTRUCTION ON STATE HIGHWAY IN RIVERSIDE COUNTY AT CORONA FROM ORANGE COUNTY

LINE TO 0.4 km EAST OF I-15 JUNCTION

General work description:  Upgrade CCTV System.

This project has a goal of 3 percent disabled veteran business enterprise (DVBE) participation.
No prebid meeting is scheduled for this project.
Bids are required for the entire work described herein.
At the time this contract is awarded, the Contractor shall possess either a Class A license or a Class C-10 license.
The Contractor must also be properly licensed at the time the bid is submitted, except that on a joint venture bid a joint

venture license may be obtained by a combination of licenses after bid opening but before award in conformance with
Business and Professions Code, Section 7029.1.

This contract is subject to state contract nondiscrimination and compliance requirements pursuant to Government Code,
Section 12990.

Preference will be granted to bidders properly certified as a "Small Business" as determined by the Department of
General Services, Office of Small Business Certification and Resources at the time of bid opening in conformance with the
provisions in Section 2-1.05, "Small Business Preference," of the special provisions, and Section 1896 et seq, Title 2,
California Code of Regulations.  A form for requesting a "Small Business" preference is included with the bid documents.
Applications for status as a "Small Business" must be submitted to the Department of General Services, Office of Small
Business Certification and Resources, 1531 "I" Street, Second Floor, Sacramento, CA  95814, Telephone No.
(916) 322-5060.

A reciprocal preference will be granted to "California company" bidders in conformance with Section 6107 of the Public
Contract Code.  (See Sections 2 and 3 of the special provisions.)  A form for indicating whether bidders are or are not a
"California company" is included in the bid documents and is to be filled in and signed by all bidders.

Project plans, special provisions, and proposal forms for bidding this project can only be obtained at the Department of
Transportation, Plans and Bid Documents, Room 0200, MS #26, Transportation Building, 1120 N Street, Sacramento,
California 95814, FAX No. (916) 654-7028, Telephone No. (916) 654-4490.  Use FAX orders to expedite orders for project
plans, special provisions and proposal forms.  FAX orders must include credit card charge number, card expiration date and
authorizing signature.  Project plans, special provisions, and proposal forms may be seen at the above Department of
Transportation office and at the offices of the District Directors of Transportation at Irvine, Oakland, and the district in which
the work is situated.  Standard Specifications and Standard Plans are available through the State of California, Department of
Transportation, Publications Unit, 1900 Royal Oaks Drive, Sacramento, CA  95815, Telephone No. (916) 445-3520.

Cross sections for this project are not available.
The successful bidder shall furnish a payment bond and a performance bond.

Pursuant to Section 1773 of the Labor Code, the general prevailing wage rates in the county, or counties, in which the work is
to be done have been determined by the Director of the California Department of Industrial Relations.  These wages are set
forth in the General Prevailing Wage Rates for this project, available at the Labor Compliance Office at the offices of the
District Director of Transportation for the district in which the work is situated, and available from the California Department
of Industrial Relations’ Internet Web Site at: http://www.dir.ca.gov.  Future effective general prevailing wage rates which
have been predetermined and are on file with the Department of Industrial Relations are referenced but not printed in the
general prevailing wage rates.

DEPARTMENT OF TRANSPORTATION

Deputy Director Transportation Engineering

Dated  August 21, 2000

AKC
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COPY OF ENGINEER'S ESTIMATE

(NOT TO BE USED FOR BIDDING PURPOSES)

08-452904

Item Item Code Item Unit of Measure Estimated Quantity

1 120090 CONSTRUCTION AREA SIGNS LS LUMP SUM

2 018130 CAMERA POLE (TYPE 45) EA 1

3 018131 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 1)

LS LUMP SUM

4 018132 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 2)

LS LUMP SUM

5 018133 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 3)

LS LUMP SUM

6 018134 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 4)

LS LUMP SUM

7 018135 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 5)

LS LUMP SUM

8 018136 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 6)

LS LUMP SUM

9 018137 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 7)

LS LUMP SUM

10 018138 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 8)

LS LUMP SUM

11 018139 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 9)

LS LUMP SUM

12 018140 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 10)

LS LUMP SUM

13 018141 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 11)

LS LUMP SUM

14 018142 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 12)

LS LUMP SUM

15 018143 CLOSED CIRCUIT TELEVISION MODIFY
(LOCATION 13)

LS LUMP SUM

16 018144 SYSTEMS TESTING AND DOCUMENTATION LS LUMP SUM
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STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

SPECIAL PROVISIONS

Annexed to Contract No. 08-452904

SECTION 1.  SPECIFICATIONS AND PLANS

The work embraced herein shall conform to the provisions in the Standard Specifications dated July 1995, and the
Standard Plans dated July 1997, of the Department of Transportation insofar as the same may apply, and these special
provisions.

Amendments to the Standard Specifications set forth in these special provisions shall be considered as part of the
Standard Specifications for the purposes set forth in Section 5-1.04, "Coordination and Interpretation of Plans, Standard
Specifications and Special Provisions," of the Standard Specifications.  Whenever either the term "Standard Specifications is
amended" or the term "Standard Specifications are amended" is used in the special provisions, the indented text following
said term shall be considered an amendment to the Standard Specifications.  In case of conflict between such amendments
and the Standard Specifications, the amendments shall take precedence over and be used in lieu of the conflicting portions.

In case of conflict between the Standard Specifications and these special provisions, the special provisions shall take
precedence over and be used in lieu of the conflicting portions.

SECTION 2.  PROPOSAL REQUIREMENTS AND CONDITIONS

2-1.01  GENERAL

The bidder's attention is directed to the provisions in Section 2, "Proposal Requirements and Conditions," of the Standard
Specifications and these special provisions for the requirements and conditions which the bidder must observe in the
preparation of the proposal form and the submission of the bid.

In addition to the subcontractors required to be listed in conformance with Section 2-1.054, "Required Listing of
Proposed Subcontractors," of the Standard Specifications, each proposal shall have listed therein the name and address of
each DVBE subcontractor to be used for credit in meeting the goal, and to whom the bidder proposes to directly subcontract
portions of the work.  The list of subcontractors shall also set forth the portion of work that will be performed by each
subcontractor listed.  A sheet for listing the subcontractors is included in the Proposal.

The Bidder's Bond form mentioned in the last paragraph in Section 2-1.07, "Proposal Guaranty," of the Standard
Specifications will be found following the signature page of the Proposal.

In conformance with Public Contract Code Section 7106, a Noncollusion Affidavit is included in the Proposal.  Signing
the Proposal shall also constitute signature of the Noncollusion Affidavit.

Submit request for substitution of an "or equal" item, and the data substantiating the request to the Department of
Transportation, District 8 Construction, MS 1104, 464 West 4th Street, 6th Floor, San Bernardino, Ca  92401-1400, so that
the request is received by the Department by close of business on the fourth day, not including Saturdays, Sundays and legal
holidays, following bid opening.

2-1.02  DISABLED VETERAN BUSINESS ENTERPRISE (DVBE)

Section 10115 of the Public Contract Code requires the Department to implement provisions to establish a goal for
Disabled Veterans Business Enterprise (DVBE) in contracts.

It is the policy of the Department that Disabled Veteran Business Enterprise (DVBE) shall have the maximum
opportunity to participate in the performance of contracts financed solely with state funds.  The Contractor shall ensure that
DVBEs have the maximum opportunity to participate in the performance of this contract and shall take all necessary and
reasonable steps for this assurance.  The Contractor shall not discriminate on the basis of race, color, national origin, or sex in
the award and performance of subcontracts.  Failure to carry out the requirements of this paragraph shall constitute a breach
of contract and may result in termination of this contract or other remedy the Department may deem appropriate.

Bidder's attention is directed to the following:

A. "Disabled Veteran Business Enterprise" (DVBE) means a business concern certified as a DVBE by the Office of
Small Business Certification and Resources, Department of General Services.

B. A DVBE may participate as a prime contractor, subcontractor, joint venture partner with a prime or subcontractor,
or vendor of material or supplies.
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C. Credit for DVBE prime contractors will be 100 percent.
D. A DVBE joint venture partner must be responsible for specific contract items of work, or portions thereof.

Responsibility means actually performing, managing and supervising the work with its own forces.  The DVBE joint
venture partner must share in the ownership, control, management responsibilities, risks and profits of the joint
venture.  The DVBE  joint venturer must submit the joint venture agreement with the Caltrans Bidder DVBE
Information form required in Section 2-1.04, "Submission of DVBE Information," elsewhere in these special
provisions.

E. A DVBE must perform a commercially useful function, i.e., must be responsible for the execution of a distinct
element of the work and must carry out its responsibility by actually performing, managing and supervising the
work.

F. Credit for DVBE vendors of materials or supplies is limited to 60 percent of the amount to be paid to the vendor for
the material unless the vendor manufactures or substantially alters the goods.

G. Credit for trucking by DVBEs will be as follows:

1. One hundred percent of the amount to be paid when a DVBE trucker will perform the trucking with his/her own
trucks, tractors and employees.

2. Twenty percent of the amount to be paid to DVBE trucking brokers who do not have a "certified roster."
3. One hundred percent of the amount to be paid to DVBE trucking brokers who have signed agreements that all

trucking will be performed by DVBE truckers if credit is toward the DVBE goal, a "certified roster" showing
that all trucks are owned by DVBEs, and a signed statement on the "certified roster" that indicates that 100
percent of revenue paid by the broker will be paid to the DVBEs listed on the "certified roster."

4. Twenty percent of the amount to be paid to trucking brokers who are not a DVBE but who have signed
agreements with DVBE truckers assuring that at least 20 percent of the trucking will be performed by DVBE
truckers if credit is toward the DVBE goal, a "certified roster" showing that at least 20 percent of the number of
trucks are owned by DVBE truckers, and a signed statement on the "certified roster" that indicates that at least
20 percent of the revenue paid by the broker will be paid to the DVBEs listed on the "certified roster."

The "certified roster" referred to herein shall conform to the requirements in Section 2-1.04, "Submission Of DVBE
Information," elsewhere in these special provisions.

H. DVBEs and DVBE joint venture partners must be certified DVBEs as determined by the Department of General
Services, Office of Small Business Certification and Resources, 1531 "I" Street, Second Floor, Sacramento, CA
95814, on the date bids for the project are opened before credit may be allowed toward the DVBE goal.  It is the
Contractor's responsibility to verify that DVBEs are certified.

I. Noncompliance by the Contractor with these requirements constitutes a breach of this contract and may result in
termination of the contract or other appropriate remedy for a breach of this contract.

2-1.03  DVBE GOAL FOR THIS PROJECT

The Department has established the following goal for Disabled Veteran Business Enterprise (DVBE) participation for
this project:

Disabled Veteran Business Enterprise (DVBE): 3 percent.

It is the bidder's responsibility to make a sufficient portion of the work available to subcontractors and suppliers and to
select those portions of the work or material needs consistent with the available DVBE subcontractors and suppliers, so as to
assure meeting the goal for DVBE participation.

The Office of Small Business Certification and Resources, Department of General Services, may be contacted at
(916) 322-5060 or visit their internet web site at http://www.osmb.dgs.ca.gov/ for program information and certification
status.  The Department's Business Enterprise Program may also be contacted at (916) 227-9599 or the internet web site at
http://www.dot.ca.gov/hq/bep/.

2-1.04  SUBMISSION OF DVBE INFORMATION

The required DVBE information shall be submitted on the "CALTRANS BIDDER - DVBE INFORMATION" form
included in the Proposal.  If this information is not submitted with the bid, the DVBE information forms shall be removed
from the documents prior to submitting the bid.

It is the bidder's responsibility to make enough work available to DVBEs and to select those portions of the work or
material needs consistent with the available DVBEs to meet the goal for DVBE participation or to provide information to
establish that, prior to bidding, the bidder made adequate good faith efforts to do so.
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If the DVBE information is not submitted with the bid, the apparent successful bidder (low bidder), the second low
bidder and the third low bidder shall submit the DVBE information to the Department of Transportation, 1120 N Street,
Room 0200, MS #26, Sacramento, California 95814 so the information is received by the Department no later than 4:00 p.m.
on the fourth day, not including Saturdays, Sundays and legal holidays, following bid opening.  DVBE information sent by
U.S. Postal Service certified mail with return receipt and certificate of mailing and mailed on or before the third day, not
including Saturdays, Sundays and legal holidays, following bid opening will be accepted even if it is received after the fourth
day following bid opening.  Failure to submit the required DVBE information by the time specified will be grounds for
finding the bid or proposal nonresponsive.  Other bidders need not submit DVBE information unless requested to do so by
the Department.

The bidder's DVBE information shall establish that good faith efforts to meet the DVBE goal have been made.  To
establish good faith efforts, the bidder shall demonstrate that the goal will be met or that, prior to bidding, adequate good
faith efforts to meet the goal were made.

Bidders are cautioned that even though their submittal indicates they will meet the stated DVBE goal, their submittal
should also include their adequate good faith efforts information along with their DVBE goal information to protect their
eligibility for award of the contract in the event the Department, in its review, finds that the goal has not been met.

The bidder's DVBE information shall include the names of DVBE firms that will participate, with a complete description
of work or supplies to be provided by each, the dollar value of each DVBE transaction, and a written confirmation from the
DVBE that it is participating in the contract.  A copy of the DVBE's quote will serve as written confirmation that the DVBE
is participating in the contract.  When 100 percent of a contract item of work is not to be performed or furnished by a DVBE,
a description of the exact portion of that work to be performed or furnished by that DVBE shall be included in the DVBE
information, including the planned location of that work.  The work that a DVBE prime contractor has committed to
performing with its own forces as well as the work that it has committed to be performed by DVBE subcontractors, suppliers
and trucking companies will count toward the goal.

If credit for trucking by a DVBE trucking broker is shown on the bidder's information as 100 percent of the revenue to
be paid by the broker is to be paid to DVBE truckers, a "certified roster" of the broker's trucks to be used must be included.
The "certified roster" must indicate that all the trucks are owned by certified DVBEs and must show the DVBE truck
numbers, owner's name, Public Utilities Commission Cal-T numbers, and the DVBE certification numbers.  The roster must
indicate that all revenue paid by the broker will be paid to DVBEs listed on the "certified roster".

If credit for trucking by a trucking broker who is not a DVBE is shown in the bidder's information, a "certified roster" of
the broker's trucks to be used must be included.  The "certified roster" must indicate that at least 20 percent of the broker's
trucks are owned by certified DVBEs and must show the DVBE truck numbers, owner's name, Public Utilities Commission
Cal-T numbers, and the DVBE certification number.  The roster must indicate that at least 20 percent of the revenue paid by
the broker will be paid to DVBEs listed on the "certified roster".

A bidder shall be deemed to have made good faith efforts upon submittal, within time limits specified by the
Department, of documentary evidence that all of the following actions were taken:

A. Contact was made with the Office of Small Business Certification and Resources (OSBCR), Department of General
Services or their web site at http://www.osmb.dgs.ca.gov/ to identify Disabled Veteran Business Enterprises.

B. Advertising was published in trade media and media focusing on Disabled Veteran Business Enterprises, unless time
limits imposed by the Department do not permit that advertising.

C. Invitations to bid were submitted to potential Disabled Veteran Business Enterprise contractors.
D. Available Disabled Veteran Business Enterprises were considered.

2-1.05  SMALL BUSINESS PREFERENCE

Attention is directed to "Award and Execution of Contract" of these special provisions.
Attention is also directed to the Small Business Procurement and Contract Act, Government Code Section 14835, et seq

and Title 2, California Code of Regulations, Section 1896, et seq.
Bidders who wish to be classified as a Small Business under the provisions of those laws and regulations, shall be

certified as Small Business by the Department of General Services, Office of Small Business Certification and Resources,
1531 "I" Street, Second Floor, Sacramento, CA  95814.

To request Small Business Preference, bidders shall fill out and sign the Request for Small Business Preference form in
the Proposal and shall attach a copy of their Office of Small Business Certification and Resources (OSBCR) small business
certification letter to the form.  The bidder's signature on the Request for Small Business Preference certifies, under penalty
of perjury, that the bidder is certified as Small Business at the time of bid opening and further certifies, under penalty of
perjury, that under the following conditions, at least 50 percent of the subcontractors to be utilized on the project are either
certified Small Business or have applied for Small Business certification by bid opening date and are subsequently granted
Small Business certification.
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The conditions requiring the aforementioned 50 percent level of subcontracting by Small Business subcontractors apply
if:

A. The lowest responsible bid for the project exceeds $100,000; and
B. The project work to be performed requires a Class A or a Class B contractor's license; and
C. Two or more subcontractors will be used.

If the above conditions apply and Small Business Preference is granted in the award of the contract, the 50 percent Small
Business subcontractor utilization level shall be maintained throughout the life of the contract.

2-1.06  CALIFORNIA COMPANY PREFERENCE

Attention is directed to "Award and Execution of Contract" of these special provisions.
In conformance with the requirements of Section 6107 of the Public Contract Code, a "California company" will be

granted a reciprocal preference for bid comparison purposes as against a nonresident contractor from any state that gives or
requires a preference to be given contractors from that state on its public entity construction contracts.

A "California company" means a sole proprietorship, partnership, joint venture, corporation, or other business entity that
was a licensed California contractor on the date when bids for the public contract were opened and meets one of the
following:

A. Has its principal place of business in California.
B. Has its principal place of business in a state in which there is no local contractor preference on construction

contracts.
C. Has its principal place of business in a state in which there is a local contractor construction preference and the

contractor has paid not less than $5000 in sales or use taxes to California for construction related activity for each of
the five years immediately preceding the submission of the bid.

To carry out the "California company" reciprocal preference requirements of Section 6107 of the Public Contract Code,
all bidders shall fill out and sign the California Company Preference form in the Proposal.  The bidder's signature on the
California Company Preference form certifies, under penalty of perjury, that the bidder is or is not a "California company"
and if not, the amount of the preference applied by the state of the nonresident Contractor.

A nonresident Contractor shall disclose any and all bid preferences provided to the nonresident Contractor by the state or
country in which the nonresident Contractor has its principal place of business.

Proposals without the California Company Preference form filled out and signed may be rejected.

SECTION 3.  AWARD AND EXECUTION OF CONTRACT

The bidder's attention is directed to the provisions in Section 3, "Award and Execution of Contract," of the Standard
Specifications and these special provisions for the requirements and conditions concerning award and execution of contract.

The award of the contract, if it be awarded, will be to the lowest responsible bidder whose proposal complies with all the
requirements prescribed and who has met the goal for DVBE participation or has demonstrated, to the satisfaction of the
Department, adequate good faith efforts to do so.  Meeting the goal for DVBE participation or demonstrating, to the
satisfaction of the Department, adequate good faith efforts to do so is a condition for being eligible for award of contract.

A "Payee Data Record" form will be included in the contract documents to be executed by the successful bidder.  The
purpose of the form is to facilitate the collection of taxpayer identification data.  The form shall be completed and returned to
the Department by the successful bidder with the executed contract and contract bonds.  For the purposes of the form, payee
shall be deemed to mean the successful bidder.  The form is not to be completed for subcontractors or suppliers.  Failure to
complete and return the "Payee Data Record" form to the Department as provided herein will result in the retention of 20
percent of payments due the contractor and penalties of up to $20,000.  This retention of payments for failure to complete the
"Payee Data Record" form is in addition to any other retention of payments due the Contractor.

Attention is also directed to "Small Business Preference" of these special provisions.  Any bidder who is certified as a
Small Business by the Department of General Services, Office of Small Business Certification and Resources will be allowed
a preference in the award of this contract, if it be awarded, under the following conditions:

A. The apparent low bidder is not certified as a Small Business, or has not filled out and signed the Request for Small
Business Preference included with the bid documents and attached a copy of their Office of Small Business
Certification and Resources (OSBCR) small business certification letter to the form; and

B. The bidder filled out and signed the Request for Small Business Preference form included with the bid documents
and attached a copy of their Office of Small Business Certification and Resources (OSBCR) small business
certification letter to the form.
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The small business preference will be a reduction in the bid submitted by the small business contractor, for bid
comparison purposes, by an amount equal to 5 percent of the amount bid by the apparent low bidder, the amount not to
exceed $50,000.  If this reduction results in the small business contractor becoming the low bidder, then the contract will be
awarded to the small business contractor on the basis of the actual bid of the small business contractor notwithstanding the
reduced bid price used for bid comparison purposes.

Attention is also directed to "California Company Preference" of these special provisions.
The amount of the California company reciprocal preference shall be equal to the amount of the preference applied by

the state of the nonresident contractor with the lowest responsive bid, except where the "California company" is eligible for a
California Small Business Preference, in which case the preference applied shall be the greater of the two, but not both.

If the bidder submitting the lowest responsive bid is not a "California company" and with the benefit of the reciprocal
preference, a "California company's" responsive bid is equal to or less than the original lowest responsive bid, the "California
company" will be awarded the contract at its submitted bid price except as provided below.

Small business bidders shall have precedence over nonsmall business bidders in that the application of the "California
company" preference for which nonsmall business bidders may be eligible shall not result in the denial of the award to a
small business bidder.

SECTION 4.  BEGINNING OF WORK, TIME OF COMPLETION AND LIQUIDATED DAMAGES

Attention is directed to the provisions in Section 8-1.03, "Beginning of Work," in Section 8-1.06, "Time of Completion,"
and in Section 8-1.07, "Liquidated Damages," of the Standard Specifications and these special provisions.

The Contractor shall begin work within 15 calendar days after the contract has been approved by the Attorney General or
the attorney appointed and authorized to represent the Department of Transportation.

The work shall be diligently prosecuted to completion before the expiration of 60 WORKING DAYS beginning on the
fifteenth calendar day after approval of the contract.

The Contractor shall pay to the State of California the sum of $250 Liquid Damages per day, for each and every calendar
day's delay in finishing the work in excess of the number of working days prescribed above.

SECTION 5.  GENERAL

SECTION 5-1.  MISCELLANEOUS

5-1.00  PLANS AND WORKING DRAWINGS

When the specifications require working drawings to be submitted to the Division of Structure Design, the drawings
shall be submitted to:  Division of Structure Design, Documents Unit, Mail Station 9, 1801 30th Street, Sacramento, CA
95816, Telephone (916) 227-8252.

5-1.003  LABORATORY

Section 1-1.25, "Laboratory," of the Standard Specifications is amended to read:

1-1.25  Laboratory.—The Division of Materials Engineering and Testing Services and the Division of Structural
Foundations of the Department of Transportation, or established laboratories of the various Districts of the Department,
or other laboratories authorized by the Department to test materials and work involved in the contract.  When a reference
is made in the specifications to the "Transportation Laboratory," the reference shall mean the Division of Materials
Engineering and Testing Services and the Division of Structural Foundations, located at 5900 Folsom Boulevard,
Sacramento, CA 95819, Telephone (916) 227-7000.

5-1.005  CONTRACT BONDS

Attention is directed to Section 3-1.02, "Contract Bonds," of the Standard Specifications and these special provisions.
The payment bond shall be in a sum not less than the following:

1. One hundred percent of the total amount payable by the terms of the contract when the total amount payable does
not equal or exceed five million dollars ($5,000,000).

2. Fifty percent of the total amount payable by the terms of the contract when the total amount payable is not less than
five million dollars ($5,000,000) and does not exceed ten million dollars ($10,000,000).

3. Twenty-five percent of the total amount payable by the terms of the contract when the total amount payable exceeds
ten million dollars ($10,000,000).
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5-1.01  LABOR NONDISCRIMINATION

Attention is directed to the following Notice that is required by Chapter 5 of Division 4 of Title 2, California Code of
Regulations.

NOTICE OF REQUIREMENT FOR NONDISCRIMINATION PROGRAM
(GOV. CODE, SECTION 12990)

Your attention is called to the "Nondiscrimination Clause", set forth in Section 7-1.01A(4), "Labor Nondiscrimination,"
of the Standard Specifications, which is applicable to all nonexempt state contracts and subcontracts, and to the "Standard
California Nondiscrimination Construction Contract Specifications" set forth therein.  The Specifications are applicable to all
nonexempt state construction contracts and subcontracts of $5000 or more.

5-1.02  LABOR CODE REQUIREMENTS

Section 7-1.01A(1), "Hours of Labor," of the Standard Specifications is amended to read:

7-1.01A(1)  Hours of Labor.— Eight hours labor constitutes a legal day’s work.  The Contractor or any
subcontractor under the Contractor shall forfeit, as a penalty to the State of California, $25 for each worker employed in
the execution of the contract by the respective Contractor or subcontractor for each calendar day during which that
worker is required or permitted to work more than 8 hours in any one calendar day and 40 hours in any one calendar
week in violation of the provisions of the Labor Code, and in particular, Section 1810 to Section 1815, thereof, inclusive,
except that work performed by employees of Contractors in excess of 8 hours per day, and 40 hours during any one
week, shall be permitted upon compensation for all hours worked in excess of 8 hours per day at not less than one and
one-half times the basic rate of pay, as provided in Section 1815 thereof.

Section 7-1.01A(2), "Prevailing Wage," of the Standard Specifications is amended to read:

7-1.01A(2)  Prevailing Wage.— The Contractor and any subcontractor under the Contractor shall comply with
Labor Code Sections 1774 and 1775.  Pursuant to Section 1775, the Contractor and any subcontractor under the
Contractor shall forfeit to the State or political subdivision on whose behalf the contract is made or awarded a penalty of
not more than fifty dollars ($50) for each calendar day, or portion thereof, for each worker paid less than the prevailing
rates as determined by the Director of Industrial Relations for the work or craft in which the worker is employed for any
public work done under the contract by the Contractor or by any subcontractor under the Contractor in violation of the
provisions of the Labor Code and in particular, Labor Code Sections 1770 to 1780, inclusive.  The amount of this
forfeiture shall be determined by the Labor Commissioner and shall be based on consideration of the  mistake,
inadvertence, or neglect of the Contractor or subcontractor in failing to pay the correct rate of prevailing wages, or the
previous record of the Contractor or subcontractor in meeting their respective prevailing wage obligations, or the willful
failure by the Contractor or subcontractor to pay the correct rates of prevailing wages.  A mistake, inadvertence, or
neglect in failing to pay the correct rate of prevailing wages is not excusable if the Contractor or subcontractor had
knowledge of the obligations under the Labor Code.  In addition to the penalty and pursuant to Labor Code Section
1775, the difference between the prevailing wage rates and the amount paid to each worker for each calendar day or
portion thereof for which each worker was paid less than the prevailing wage rate shall be paid to each worker by the
Contractor or subcontractor.  If a worker employed by a subcontractor on a public works project is not paid the general
prevailing per diem wages by the subcontractor, the prime contractor of the project is not liable for the penalties
described above unless the prime contractor had knowledge of that failure of the subcontractor to pay the specified
prevailing rate of wages to those workers or unless the prime contractor fails to comply with all of the following
requirements:

1. The contract executed between the contractor and the subcontractor for the performance of work on the public
works project shall include a copy of the provisions of Sections 1771, 1775, 1776, 1777.5, 1813, and 1815 of
the Labor Code.

2. The contractor shall monitor the payment of the specified general prevailing rate of per diem wages by the
subcontractor to the employees, by periodic review of the certified payroll records of the subcontractor.

3. Upon becoming aware of the subcontractor's failure to pay the specified prevailing rate of wages to the
subcontractor's workers, the contractor shall diligently take corrective action to halt or rectify the failure,
including, but not limited to, retaining sufficient funds due the subcontractor for work performed on the public
works project.

4. Prior to making final payment to the subcontractor for work performed on the public works project, the
contractor shall obtain an affidavit signed under penalty of perjury from the subcontractor that the subcontractor
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has paid the specified general prevailing rate of per diem wages to the subcontractor's employees on the public
works project and any amounts due pursuant to Section 1813 of the Labor Code.

Pursuant to Section 1775 of the Labor Code, the Division of Labor Standards Enforcement shall notify the
Contractor on a public works project within 15 days of the receipt by the Division of Labor Standards Enforcement of a
complaint of the failure of a subcontractor on that public works project to pay workers the general prevailing rate of per
diem wages.  If the Division of Labor Standards Enforcement determines that employees of a subcontractor were not
paid the general prevailing rate of per diem wages and if the Department did not retain sufficient money under the
contract to pay those employees the balance of wages owed under the general prevailing rate of per diem wages, the
contractor shall withhold an amount of moneys due the subcontractor sufficient to pay those employees the general
prevailing rate of per diem wages if requested by the Division of Labor Standards Enforcement.  The Contractor shall
pay any money retained from and owed to a subcontractor upon receipt of notification by the Division of Labor
Standards Enforcement that the wage complaint has been resolved.  If notice of the resolution of the wage complaint has
not been received by the Contractor within 180 days of the filing of a valid notice of completion or acceptance of the
public works project, whichever occurs later, the Contractor shall pay all moneys retained from the subcontractor to the
Department.  These moneys shall be retained by the Department pending the final decision of an enforcement action.

Pursuant to the provisions of Section 1773 of the Labor Code, the Department has obtained the general prevailing
rate of wages (which rate includes employer payments for health and welfare, pension, vacation, travel time, and
subsistence pay as provided for in Section 1773.8 of the Labor Code, apprenticeship or other training programs
authorized by Section 3093 of the Labor Code, and similar purposes) applicable to the work to be done, for straight time,
overtime, Saturday, Sunday and holiday work.  The holiday wage rate listed shall be applicable to all holidays
recognized in the collective bargaining agreement of the particular craft, classification or type of workmen concerned.
The general prevailing wage rates and any applicable changes to these wage rates are available at the Labor Compliance
Office at the offices of the District Director of Transportation for the district in which the work is situated.  For work
situated in District 9, the wage rates are available at the Labor Compliance Office at the offices of the District Director of
Transportation for District 6, located at Fresno.  General prevailing wage rates are also available from the California
Department of Industrial Relations’ Internet Web Site at: http://www.dir.ca.gov.

The wage rates determined by the Director of Industrial Relations for the project refer to expiration dates.
Prevailing wage determinations with a single asterisk after the expiration date are in effect on the date of advertisement
for bids and are good for the life of the contract.  Prevailing wage determinations with double asterisks after the
expiration date indicate that the wage rate to be paid for work performed after this date has been determined.  If work is
to extend past this date, the new rate shall be paid and incorporated in the contract.  The Contractor shall contact the
Department of Industrial Relations as indicated in the wage rate determinations to obtain predetermined wage changes.

Pursuant to Section 1773.2 of the Labor Code, general prevailing wage rates shall be posted by the Contractor at a
prominent place at the site of the work.

Changes in general prevailing wage determinations which conform to Labor Code Section 1773.6 and Title 8
California Code of Regulations Section 16204 shall apply to the project when issued by the Director of Industrial
Relations at least 10 days prior to the date of the Notice to Contractors for the project.

The State will not recognize any claim for additional compensation because of the payment by the Contractor of any
wage rate in excess of the prevailing wage rate set forth in the contract.  The possibility of wage increases is one of the
elements to be considered by the Contractor in determining the bid, and will not under any circumstances be considered
as the basis of a claim against the State on the contract.

7-1.01A(2)(a)  Travel and Subsistence Payments.— Attention is directed to the requirements of Section
1773.8 of the Labor Code.  The Contractor shall make travel and subsistence payments to each workman, needed to
execute the work, in accordance with the requirements in Labor Code Section 1773.8.

The first and second paragraphs of Section 7-1.01A(3), "Payroll Records," of the Standard Specifications are amended to
read:

7-1.01A(3)  Payroll Records.— Attention is directed to the provisions of Labor Code Section 1776, a portion of
which is quoted below.  Regulations implementing Labor Code Section 1776 are located in Sections 16016 through
16019 and Sections 16207.10 through 16207.19 of Title 8, California Code of Regulations.

"1776. (a) Each contractor and subcontractor shall keep accurate payroll records, showing the name, address,
social security number, work classification, straight time and overtime hours worked each day and week, and the
actual per diem wages paid to each journeyman, apprentice, worker, or other employee employed by him or her in
connection with the public work.  Each payroll record shall contain or be verified by a written declaration that it is
made under penalty of perjury, stating both of the following:
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(1) The information contained in the payroll record is true and correct.
(2) The employer has complied with the requirements of Sections 1771, 1811, and 1815 for any work

performed by his or her employees on the public works project.
"(b) The payroll records enumerated under subdivision (a) shall be certified and shall be available for inspection

at all reasonable hours at the principal office of the contractor on the following basis:
(1) A certified copy of an employee's payroll record shall be made available for inspection or furnished to the

employee or his or her authorized representative on request.
(2) A certified copy of all payroll records enumerated in subdivision (a) shall be made available for inspection

or furnished upon request to a representative of the body awarding the contract, the Division of Labor Standards
Enforcement, and the Division of Apprenticeship Standards of the Department of Industrial Relations.

(3) A certified copy of all payroll records enumerated in subdivision (a) shall be made available upon request by
the public for inspection or for copies thereof.  However, a request by the public shall be made through either the
body awarding the contract, the Division of Apprenticeship Standards, or the Division of Labor Standards
Enforcement.  If the requested payroll records have not been provided pursuant to paragraph (2), the requesting
party shall, prior to being provided the records, reimburse the costs of preparation by the contractor, subcontractors,
and the entity through which the request was made.  The public shall not be given access to the records at the
principal office of the contractor.

"(c) The certified payroll records shall be on forms provided by the Division of Labor Standards Enforcement or
shall contain the same information as the forms provided by the division.

"(d) A contractor or subcontractor shall file a certified copy of the records enumerated in subdivision (a) with
the entity that requested the records within 10 days after receipt of a written request.

"(e) Any copy of records made available for inspection as copies and furnished upon request to the public or
any public agency by the awarding body, the Division of Apprenticeship Standards, or the Division of Labor
Standards Enforcement shall be marked or obliterated in a manner so as to prevent disclosure of an individual's
name, address, and social security number.  The name and address of the contractor awarded the contract or the
subcontractor performing the contract shall not be marked or obliterated.

"(f) The contractor shall inform the body awarding the contract of the location of the records enumerated under
subdivision (a), including the street address, city and county, and shall, within five working days, provide a notice of
a change of location and address.

"(g) The contractor or subcontractor shall have 10 days in which to comply subsequent to receipt of a written
notice requesting the records enumerated in subdivision (a).  In the event that the contractor or subcontractor fails to
comply within the 10-day period, he or she shall, as a penalty to the state or political subdivision on whose behalf
the contract is made or awarded, forfeit twenty-five dollars ($25) for each calendar day, or portion thereof, for each
worker, until strict compliance is effectuated.  Upon the request of the Division of Apprenticeship Standards or the
Division of Labor Standards Enforcement, these penalties shall be withheld from progress payments then due.  A
contractor is not subject to a penalty assessment pursuant to this section due to the failure of a subcontractor to
comply with this section."

The penalties specified in subdivision (g) of Labor Code Section 1776 for noncompliance with the provisions of
Section 1776 may be deducted from any moneys due or which may become due to the Contractor.

5-1.023  INDEMNIFICATION AND INSURANCE

Section 7-1.12, "Responsibility for Damage," of the Standard Specifications is deleted.  All references to Section 7-1.12
in the Contract documents shall be deemed to mean Sections 7-1.121, "Indemnification," and 7-1.122, "Insurance," as added
below.

The Standard Specifications is amended by adding the following Section 7-1.121, "Indemnification," and Section
7-1.122, "Insurance," before Section 7-1.125, "Legal Action Against the Department":

7-1.121  Indemnification.—With the exception that this section shall in no event be construed to require
indemnification by the Contractor to a greater extent than permitted by law, the Contractor shall defend, indemnify and
save harmless the State, including its officers, directors, agents (excluding agents who are design professionals), and
employees, and each of them (Indemnitees), from any and all claims, demands, causes of action, damages, costs,
expenses, actual attorneys' fees, losses or liabilities, in law or in equity, of every kind and nature whatsoever (Claims),
arising out of or in connection with the Contractor's performance of this contract for:

A. Bodily injury including, but not limited to, bodily injury, sickness or disease, emotional injury or death to
persons, including, but not limited to, the public, any employees or agents of the Contractor, State, Department,
or any other contractor and;
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B. Damage to property of anyone including loss of use thereof;

caused or alleged to be caused in whole or in part by any negligent or otherwise legally actionable act or omission of
the Contractor or anyone directly or indirectly employed by the Contractor or anyone for whose acts the Contractor
may be liable.

Except as otherwise provided by law, the indemnification provisions above shall apply regardless of the existence or
degree of fault of Indemnitees.  The Contractor, however, shall not be obligated to indemnify Indemnitees for Claims
arising from conduct delineated in Civil Code section 2782.  Further, the Contractor's indemnity obligation shall not
extend to Claims to the extent they arise from any defective or substandard condition of the roadway which existed at or
prior to the time the Contractor commenced work, unless this condition has been changed by the work or the scope of the
work requires the Contractor to maintain existing Roadway facilities and the claim arises from the Contractor's failure to
maintain.  The Contractor's indemnity obligation shall extend to Claims arising after the work is completed and accepted
only if these Claims are directly related to alleged acts or omissions of the Contractor which occurred during the course
of the work.  No inspection by the Department, its employees or agents shall be deemed a waiver by the Department of
full compliance with the requirements of this section.

The Contractor's obligation to defend and indemnify shall not be excused because of the Contractor's inability to
evaluate liability or because the Contractor evaluates liability and determines that the Contractor is not liable to the
claimant. The Contractor will respond within 30 days to the tender of any claim for defense and indemnity by the State,
unless this time has been extended by the State. If the Contractor fails to accept or reject a tender of defense and
indemnity within 30 days, in addition to any other remedy authorized by law, so much of the money due the Contractor
under and by virtue of the contract as shall reasonably be considered necessary by the Department, may be retained by
the State until disposition has been made of the claim or suit for damages, or until the Contractor accepts or rejects the
tender of defense, whichever occurs first.

With respect to third party claims against the Contractor, the Contractor waives any and all rights of any type to
express or implied indemnity against the State, its directors, officers, employees, or agents (excluding agents who are
design professionals).

7-1.122  Insurance.—Insurance shall conform to the following requirements:

7-1.122A  Casualty Insurance.—The Contractor shall, at the Contractor's expense, procure and maintain
insurance on all of its operations with companies acceptable to the Department as follows.  All insurance shall be
kept in full force and effect from the beginning of the work through final acceptance by the State.  In addition, the
Contractor shall maintain completed operations coverage with a carrier acceptable to the Department through the
expiration of the patent deficiency in construction statute of repose set forth in Section 337.1 of the Code of Civil
Procedure.

7-1.122A(1)  Workers' Compensation and Employer's Liability Insurance.—Workers' Compensation
insurance shall be provided as specified in Section 7-1.01A(6), "Workers' Compensation."  Employer's Liability
Insurance shall be provided in amounts not less than:

(a) $1 000 000 for each accident for bodily injury by accident.
(b) $1 000 000 policy limit for bodily injury by disease.
(c) $1 000 000 for each employee for bodily injury by disease.

If there is an exposure of injury to the Contractors' employees under the U.S. Longshoremen's and Harbor
Workers' Compensation Act, the Jones Act or under laws, regulations or statutes applicable to maritime
employees, coverage shall be included for such injuries or claims.

7-1.122A(2)  Liability Insurance.—The Contractor shall carry General Liability and Umbrella or Excess
Liability Insurance covering all operations by or on behalf of the Contractor providing insurance for bodily
injury liability, and property damage liability for the limits of liability indicated below and including coverage
for:

(a) premises, operations and mobile equipment
(b) products and completed operations
(c) broad form property damage (including completed operations)
(d) explosion, collapse and underground hazards
(e) personal injury
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(f) contractual liability

7-1.122A(3)  Liability Limits/Additional Insureds.—The limits of liability shall be at least:

(a) $1 000 000 for each occurrence (combined single limit for bodily injury and property damage).
(b) $2 000 000 aggregate for products-completed operations.
(c) $2 000 000 general aggregate.  This general aggregate limit shall apply separately to the Contractor's

work under this Agreement.
(d) $5 000 000 umbrella or excess liability.  For projects over $25 000 000 only, an additional

$10 000 000 umbrella or excess liability (for a total of $15 000 000).  Umbrella or excess policy shall
include products liability completed operations coverage and may be subject to $5 000 000 or
$15 000 000 aggregate limits.  Further, the umbrella or excess policy shall contain a clause stating that
it takes effect (drops down) in the event the primary limits are impaired or exhausted.

The State and the Department, including their officers, directors, agents (excluding agents who are design
professionals), and State employees, shall be named as additional insureds under the General Liability and Umbrella
Liability Policies with respect to liability arising out of or connected with work or operations performed by or on
behalf of the Contractor under this contract.  Coverage for such additional insureds shall not extend to liability:

(1) arising from any defective or substandard condition of the Roadway which existed at or prior to the time
the Contractor commenced work, unless such condition has been changed by the work or the scope of the
work requires the Contractor to maintain existing Roadway facilities and the claim arises from the
Contractor's failure to maintain; or

(2) for claims occurring after the work is completed and accepted unless these claims are directly related to
alleged acts or omissions of the Contractor which occurred during the course of the work; or

(3) to the extent prohibited by Section 11580.04 of the Insurance Code.

The policy shall stipulate that the insurance afforded the additional insureds shall apply as primary insurance.
Any other insurance or self insurance maintained by the Department or State will be excess only and shall not be
called upon to contribute with this insurance.  Such additional insured coverage shall be provided by a policy
provision or by an endorsement providing coverage at least as broad as Additional Insured (Form B) endorsement
form CG 2010, as published by the Insurance Services Office (ISO).

7-1.122B  Automobile Liability Insurance.—The Contractor shall carry automobile liability insurance, including
coverage for all owned, hired and non-owned automobiles.  The primary limits of liability shall be not less than
$1 000 000 combined single limit each accident for bodily injury and property damage.  The umbrella or excess liability
coverage required under Section 7-1.122A(3), "Liability Limits/Additional Insureds," shall also apply to automobile
liability.

7-1.122C  Policy Forms, Endorsements and Certificates.—The Contractor's General Liability Insurance shall be
provided under Commercial General Liability policy form no. CG0001 as published by the Insurance Services Office
(ISO) or under a policy form at least as broad as policy form no. CG0001.

Evidence of insurance in a form acceptable to the Department, including the required "additional insured"
endorsements, shall be furnished by the Contractor to the Department at or prior to the pre-construction conference.  The
evidence of insurance shall provide that there will be no cancellation, lapse, or reduction of coverage without thirty (30)
days' prior written notice to the Department.  Certificates of Insurance, as evidence of required insurance, for the General
Liability, Auto Liability and Umbrella-Excess Liability policies shall set forth deductible amounts applicable to each
policy and all exclusions which are added by endorsement to each policy.  The Department may expressly allow
deductible clauses, which it does not consider excessive, overly broad, or harmful to the interests of the State.  Standard
ISO form CG 0001 or similar exclusions will be allowed provided they are not inconsistent with the requirements of this
section.  Allowance of any additional exclusions is at the discretion of the Department.  Regardless of the allowance of
exclusions or deductions by the Department, the Contractor shall be responsible for any deductible amount and shall
warrant that the coverage provided to the Department is consistent with the requirements of this section.

7-1.122D  Enforcement.—The Department may take any steps as are necessary to assure Contractor's compliance
with its obligations.  Should any insurance policy lapse or be canceled during the contract period the Contractor shall,
within thirty (30) days prior to the effective expiration or cancellation date, furnish the Department with evidence of
renewal or replacement of the policy.  Failure to continuously maintain insurance coverage as herein provided is a
material breach of contract.  In the event the Contractor fails to maintain any insurance coverage required, the
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Department may, but is not required to, maintain this coverage and charge the expense to the Contractor or terminate this
Agreement.  The required insurance shall be subject to the approval of Department, but any acceptance of insurance
certificates by the Department shall in no way limit or relieve the Contractor of  the Contractor's duties and
responsibilities under the Contract to indemnify, defend and hold harmless the State, its officers, agents, and employees.
Insurance coverage in the minimum amounts set forth herein shall not be construed to relieve the Contractor for liability
in excess of such coverage, nor shall it preclude the State from taking other actions as is available to it under any other
provision of the contract or law.  Failure of the Department to enforce in a timely manner any of the provisions of this
section shall not act as a waiver to enforcement of any of these provisions at a later date.

7-1.122E  Self-Insurance.—Self-insurance programs and self-insured retentions in insurance policies are subject to
separate annual review and approval by the State of evidence of the Contractor's financial capacity to respond.
Additionally, self-insurance programs or retentions must provide the State with at least the same protection from liability
and defense of suits as would be afforded by first-dollar insurance.

7-1.122F  Miscellaneous.—Nothing contained in the Contract is intended to make the public or any member thereof
a third party beneficiary of the Insurance or Indemnity provisions of these Standard Specifications, nor is any term,
condition or other provision of the Contract intended to establish a standard of care owed to the public or any member
thereof.

5-1.025  ARBITRATION

The last paragraph in Section 9-1.10, "Arbitration," of the Standard Specifications, is amended to read:

Arbitration shall be initiated by a Complaint in Arbitration made in compliance with the requirements of those
regulations.  A Complaint in Arbitration by the Contractor shall be made not later than 90 days after the date of service
in person or by mail on the Contractor of the final written decision by the Department on the claim.

5-1.03  PAYMENT OF WITHHELD FUNDS

Section 9-1.065, "Payment of Withheld Funds," of the Standard Specifications, is amended by adding the following after
the third paragraph:

Alternatively, and subject to the approval of the Department, the payment of retentions earned may be deposited
directly with a person licensed under Division 6 (commencing with Section 17000) of the Financial Code as the escrow
agent.  Upon written request of an escrow agent that has not been approved by the Department under subdivision (c) of
Section 10263 of the Public Contract Code, the Department will provide written notice to that escrow agent within 10
business days of receipt of the request indicating the reason or reasons for not approving that escrow agent.  The
payments will be deposited in a trust account with a Federally chartered bank or savings association within 24 hours of
receipt by the escrow agent.  The Contractor shall not place any retentions with the escrow agent in excess of the
coverage provided to that escrow agent pursuant to subdivision (b) of Section 17314 of the Financial Code.  In all
respects not inconsistent with subdivision (c) of Section 10263 of the Public Contract Code, the remaining provisions of
Section 10263 of the Public Contract Code shall apply to escrow agents acting pursuant to subdivision (c) of Section
10263 of the Public Contract Code.

5-1.04  INTEREST ON PAYMENTS

Interest shall be payable on progress payments, payments after acceptance, final payments, extra work payments and
claim payments as follows:

1. Unpaid progress payments, payment after acceptance and final payments shall begin to accrue interest 30 days after
the Engineer prepares the payment estimate.

2. Unpaid extra work bills shall begin to accrue interest 30 days after preparation of the first pay estimate following the
receipt of a properly submitted and undisputed extra work bill.  To be properly submitted, the bill must be submitted
within 7 days of the performance of the extra work and in accordance with the requirements of Section 9-1.03C,
"Records," and Section 9-1.06, "Partial Payments," of the Standard Specifications.  An undisputed extra work bill
not submitted within 7 days of performance of the extra work will begin to accrue interest 30 days after the
preparation of the second pay estimate following submittal of the bill.

3. The rate of interest payable for unpaid progress payments, payments after acceptance, final payments and extra work
payments shall be 10 percent per annum.
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4. The rate of interest payable on a claim, protest or dispute ultimately allowed under this contract shall be 6 percent
per annum.  Interest shall begin to accrue 61 days after the Contractor submits to the Engineer information in
sufficient detail to enable the Engineer to ascertain the basis and amount of said claim, protest or dispute.

The rate of interest payable on any award in arbitration shall be 6 percent per annum if allowed under the provisions of
Civil Code Section 3289.

5-1.05  PUBLIC SAFETY

The Contractor shall provide for the safety of traffic and the public in conformance with the provisions in Section 7-1.09,
"Public Safety," of the Standard Specifications and these special provisions.

The Contractor shall install temporary railing (Type K) between a lane open to public traffic and an excavation, obstacle,
or storage area when the following conditions exist:

(1) Excavations.—The near edge of the excavation is 3.6 m or less from the edge of the lane, except:

(a) Excavations covered with sheet steel or concrete covers of adequate thickness to prevent accidental entry by
traffic or the public.

(b) Excavations less than 0.3-m deep.
(c) Trenches less than 0.3-m wide for irrigation pipe or electrical conduit, or excavations less than 0.3-m in

diameter.
(d) Excavations parallel to the lane for the purpose of pavement widening or reconstruction.
(e) Excavations in side slopes, where the slope is steeper than 1:4 (vertical:horizontal).
(f) Excavations protected by existing barrier or railing.

(2) Temporarily Unprotected Permanent Obstacles.—The work includes the installation of a fixed obstacle together
with a protective system, such as a sign structure together with protective railing, and the Contractor elects to install
the obstacle prior to installing the protective system; or the Contractor, for the Contractor's convenience and with
permission of the Engineer, removes a portion of an existing protective railing at an obstacle and does not replace
such railing complete in place during the same day.

(3) Storage Areas.—Material or equipment is stored within 3.6 m of the lane and the storage is not otherwise prohibited
by the provisions of the Standard Specifications and these special provisions.

The approach end of temporary railing (Type K), installed in conformance with the provisions in this section "Public
Safety" and in Section 7-1.09, "Public Safety," of the Standard Specifications, shall be offset a minimum of 4.6 m from the
edge of the traffic lane open to public traffic.  The temporary railing shall be installed on a skew toward the edge of the traffic
lane of not more than 0.3-m transversely to 3 m longitudinally with respect to the edge of the traffic lane.  If the 4.6-m
minimum offset cannot be achieved, the temporary railing shall be installed on the 10 to 1 skew to obtain the maximum
available offset between the approach end of the railing and the edge of the traffic lane, and an array of temporary crash
cushion modules shall be installed at the approach end of the temporary railing.

Temporary railing (Type K) shall conform to the provisions in Section 12-3.08, "Temporary Railing (Type K)," of the
Standard Specifications.  Temporary railing (Type K), conforming to the details shown on 1995 Standard Plan T3 or 1992
Standard Plan T3, may be used.  Temporary railing (Type K) fabricated prior to January 1, 1993, and conforming to 1988
Standard Plan B11-30 may be used, provided the fabrication date is printed on the required Certificate of Compliance.

The fourteenth paragraph of Section 12-3.08, "Temporary Railing (Type K)," of the Standard Specifications is amended
to read:

Each rail unit placed within 3 m of a traffic lane shall have a reflector installed on top of the rail as directed by the
Engineer.  A Type P marker panel shall also be installed at each end of railing installed adjacent to a two-lane, two-way
highway and at the end facing traffic of railing installed adjacent to a one-way roadbed.  If the railing is placed on a
skew, the marker shall be installed at the end of the skew nearest the traveled way.  Type P marker panels shall conform
to the provisions in Section 82, "Markers and Delineators," except that the Contractor shall furnish the marker panels.

Reflectors on temporary railing (Type K) shall conform to the provisions in "Approved Traffic Products" of these special
provisions.

Temporary crash cushion modules shall conform to the provisions in "Temporary Crash Cushion Module" of these
special provisions.
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Except for installing, maintaining and removing traffic control devices, whenever work is performed or equipment is
operated in the following work areas the Contractor shall close the adjacent traffic lane unless otherwise provided in the
Standard Specifications and these special provisions:

Approach speed of public traffic (Posted Limit)
 (Kilometers Per Hour)

Work Areas

Over 72 (45 Miles Per Hour) Within 1.8 m of a traffic lane but not on a traffic lane
56 to 72 (35 to 45 Miles Per Hour) Within 0.9-m of a traffic lane but not on a traffic lane

The lane closure provisions of this section shall not apply if the work area is protected by permanent or temporary railing
or barrier.

When traffic cones or delineators are used to delineate a temporary edge of traffic lane, the line of cones or delineators
shall be considered to be the edge of traffic lane, however, the Contractor shall not reduce the width of an existing lane to less
than 3 m without written approval from the Engineer.

When work is not in progress on a trench or other excavation that required closure of an adjacent lane, the traffic cones
or portable delineators used for the lane closure shall be placed off of and adjacent to the edge of the traveled way.  The
spacing of the cones or delineators shall be not more than the spacing used for the lane closure.

Suspended loads or equipment shall not be moved nor positioned over public traffic or pedestrians.
Full compensation for conforming to the provisions in this section "Public Safety," including furnishing and installing

temporary railing (Type K) and temporary crash cushion modules, shall be considered as included in the contract prices paid
for the various items of work involved and no additional compensation will be allowed therefor.

5-1.06  SURFACE MINING AND RECLAMATION ACT

Attention is directed to the Surface Mining and Reclamation Act of 1975, commencing in Public Resources Code,
Mining and Geology, Section 2710, which establishes regulations pertinent to surface mining operations.

Material from mining operations furnished for this project shall only come from permitted sites in compliance with the
Surface Mining and Reclamation Act of 1975.

The requirements of this section shall apply to all materials furnished for the project, except for acquisition of materials
in conformance with Section 4-1.05, "Use of Materials Found on the Work," of the Standard Specifications.

5-1.07  REMOVAL OF ASBESTOS AND HAZARDOUS SUBSTANCES

When the presence of asbestos or hazardous substances are not shown on the plans or indicated in the specifications and
the Contractor encounters materials which the Contractor reasonably believes to be asbestos or a hazardous substance as
defined in Section 25914.1 of the Health and Safety Code, and the asbestos or hazardous substance has not been rendered
harmless, the Contractor may continue work in unaffected areas reasonably believed to be safe, and shall immediately cease
work in the affected area and report the condition to the Engineer in writing.

In accordance with Section 25914.1 of the Health and Safety Code, all such removal of asbestos or hazardous substances
including any exploratory work to identify and determine the extent of the asbestos or hazardous substance will be performed
by separate contract.

If delay of work in the area delays the current controlling operation, the delay will be considered a right of way delay and
the Contractor will be compensated for the delay as provided in Section 8-1.09, "Right of Way Delays," of the Standard
Specifications.

5-1.08  YEAR 2000 COMPLIANCE

This contract is subject to Year 2000 Compliance for automated devices in the State of California.  Year 2000
compliance is defined as follows:

Year 2000 compliance for automated devices in the State of California is achieved when embedded functions have
or create no logical or mathematical inconsistencies when dealing with dates prior to and beyond 1999.  The year 2000 is
recognized and processed as a leap year.  The product must also operate accurately in the manner in which it was
intended for date operation without requiring manual intervention.

The Contractor shall provide the Engineer a Certificate of Compliance from the manufacturer in accordance with the
provisions of Section 6-1.07, "Certificates of Compliance," of the Standard Specifications for all automated devices furnished
for the project.
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5-1.09  SUBCONTRACTOR AND DVBE RECORDS

The Contractor shall maintain records of all subcontracts entered into with certified DVBE subcontractors and records of
materials purchased from certified DVBE suppliers.  The records shall show the name and business address of each DVBE
subcontractor or vendor and the total dollar amount actually paid each DVBE subcontractor or vendor.

Upon completion of the contract, a summary of these records shall be prepared on Form CEM-2402 (S) and certified
correct by the Contractor or the Contractor's authorized representative, and shall be furnished to the Engineer.

5-1.095  PERFORMANCE OF DVBE SUBCONTRACTORS AND SUPPLIERS

The DVBEs listed by the Contractor in response to the provisions in Section 2-1.04, "Submission of DVBE
Information," and Section 3, "Award and Execution of Contract," of these special provisions, which are determined by the
Department to be certified DVBEs, shall perform the work and supply the materials for which they are listed, unless the
Contractor has received prior written authorization to perform the work with other forces or to obtain the materials from other
sources.

Authorization to utilize other forces or sources of materials may be requested for the following reasons:

A. The listed DVBE, after having had a reasonable opportunity to do so, fails or refuses to execute a written contract,
when the written contract, based upon the general terms, conditions, plans and specifications for the project, or on
the terms of the subcontractor's or supplier's written bid, is presented by the Contractor.

B. The listed DVBE becomes bankrupt or insolvent.
C. The listed DVBE fails or refuses to perform the subcontract or furnish the listed materials.
D. The Contractor stipulated that a bond was a condition of executing a subcontract and the listed DVBE subcontractor

fails or refuses to meet the bond requirements of the Contractor.
E. The work performed by the listed subcontractor is substantially unsatisfactory and is not in substantial conformance

with the plans and specifications, or the subcontractor is substantially delaying or disrupting the progress of the
work.

F. The listed DVBE subcontractor is not licensed pursuant to the Contractor's License Law.
G. It would be in the best interest of the State.

The Contractor shall not be entitled to payment for the work or material unless it is performed or supplied by the listed
DVBE or by other forces (including those of the Contractor) pursuant to prior written authorization of the Engineer.

5-1.097  SUBCONTRACTING

Attention is directed to the provisions in Section 8-1.01, "Subcontracting," of the Standard Specifications, Section 2,
"Proposal Requirements and Conditions," Section 2-1.04, "Submission of DVBE Information," and Section 3, "Award and
Execution of Contract," of these special provisions and these special provisions.

Section 8-1.01 of the Standard Specifications is amended by adding the following before the sixth paragraph:

Pursuant to the provisions of Section 6109 of the Public Contract Code, the Contractor shall not perform work on a
public works project with a subcontractor who is ineligible to perform work on the public works project pursuant to
Section 1777.1 or 1777.7 of the Labor Code.

Pursuant to the provisions in Section 1777.1 of the Labor Code, the Labor Commissioner publishes and distributes a list
of contractors ineligible to perform work as a subcontractor on a public works project.  This list of debarred contractors is
available from the Department of Industrial Relations web site at:

http://www.dir.ca.gov/DLSE/Debar.html.

The DVBE information furnished under Section 2-1.04, "Submission of DVBE Information," of these special provisions
is in addition to the subcontractor information required to be furnished in Section 8-1.01, "Subcontracting," and Section
2-1.054, "Required Listing of Proposed Subcontractors," of the Standard Specifications.

Section 10115 of the Public Contract Code requires the Department to implement provisions to establish a goal for
Disabled Veteran Business Enterprise (DVBE) participation in highway contracts that are State funded.  As a part of this
requirement:

1.  No substitution of a DVBE subcontractor shall be made at any time without the written consent of the Department,
and

2.  If a DVBE subcontractor is unable to perform successfully and is to be replaced, the Contractor shall make good faith
efforts to replace the original DVBE subcontractor with another DVBE subcontractor.
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The provisions in Section 2-1.02, "Disabled Veteran Business Enterprise (DVBE)," of these special provisions that
DVBEs shall be certified on the date bids are opened does not apply to DVBE substitutions after award of the contract.

5-1.098  PROMPT PROGRESS PAYMENT TO SUBCONTRACTORS

Attention is directed to the provisions in Sections 10262 and 10262.5 of the Public Contract Code and Section 7108.5 of
the Business and Professions Code concerning prompt payment to subcontractors.

5-1.10  AREAS FOR CONTRACTOR'S USE

Attention is directed to the requirements specified in Section 7-1.19, "Rights in Land and Improvements," of the
Standard Specifications and these special provisions.

The highway right of way shall be used only for purposes that are necessary to perform the required work.  The
Contractor shall not occupy the right of way, or allow others to occupy the right of way, for purposes which are not necessary
to perform the required work.

There are no State-owned parcels adjacent to the right of way for the exclusive use of the Contractor within the contract
limits.  The Contractor shall secure, at the Contractor's own expense, any area required for plant sites, storage of equipment
or materials, or for other purposes.

No area is available within the contract limits for the exclusive use of the Contractor.  However, temporary storage of
equipment and materials on State property may be arranged with the Engineer, subject to the prior demands of State
maintenance forces and to all other contract requirements.  Use of the Contractor's work areas and other State-owned
property shall be at the Contractor's own risk, and the State shall not be held liable for any damage to or loss of materials or
equipment located within such areas.

5-1.11  PAYMENTS

Attention is directed to Sections 9-1.06, "Partial Payments," and 9-1.07, "Payment After Acceptance," of the Standard
Specifications and these special provisions.
After acceptance of the contract pursuant to Section 7-1.17, "Acceptance of Contract," of the Standard Specifications, the
amount, if any, payable for a contract item of work in excess of the maximum value for progress payment purposes
hereinabove listed for the item, will be included for payment in the first estimate made after acceptance of the contract.

No partial payment will be made for any materials on hand which are furnished but not incorporated in the work.

5-1.12  SOUND CONTROL REQUIREMENTS

Sound control shall conform to the provisions in Section 7-1.01I, "Sound Control Requirements," of the Standard
Specifications and these special provisions.

The noise level from the Contractor's operations, between the hours of 9:00 p.m. and 6:00 a.m., shall not exceed 86 dbA
at a distance of 15 m.  This requirement in no way relieves the Contractor from responsibility for complying with local
ordinances regulating noise level.

The noise level requirement shall apply to the equipment on the job or related to the job, including but not limited to
trucks, transit mixers or transient equipment that may or may not be owned by the Contractor.  The use of loud sound signals
shall be avoided in favor of light warnings except those required by safety laws for the protection of personnel.

Full compensation for conforming to the requirements of this section shall be considered as included in the prices paid
for the various contract items of work involved and no additional compensation will be allowed therefor.
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SECTION 6.  (BLANK)

SECTION 7.  (BLANK)

SECTION 8.  MATERIALS

SECTION 8-1.  MISCELLANEOUS

8-1.01  SUBSTITUTION OF NON-METRIC MATERIALS AND PRODUCTS

Only materials and products conforming to the requirements of the specifications shall be incorporated in the work.
When metric materials and products are not available, and when approved by the Engineer, and at no cost to the State,
materials and products in the inch-pound (imperial) system which are of equal quality and of the required properties and
characteristics for the purpose intended, may be substituted for the equivalent metric materials and products, subject to the
following provisions:

Materials and products shown on the plans or in the special provisions as being equivalent may be substituted for the
metric materials and products specified or detailed on the plans.

Before other non-metric materials and products will be considered for use the Contractor shall furnish, at the
Contractor's expense, evidence satisfactory to the Engineer that the materials and products proposed for use are equal to
or better than the materials and products specified or detailed on the plans.  The burden of proof as to the quality and
suitability of substitutions shall be upon the Contractor and the Contractor shall furnish necessary information as
required by the Engineer.  The Engineer will be the sole judge as to the quality and suitability of the substituted materials
and products and the Engineer's decision will be final.

When the Contractor elects to substitute non-metric materials and products, including materials and products shown
on the plans or in the special provisions as being equivalent, the list of sources of material as specified in Section 6-1.01,
"Source of Supply and Quality of Materials," of the Standard Specification shall include a list of substitutions to be made
and contract items involved.  In addition, for a change in design or details the Contractor shall submit plans and working
drawings in conformance with Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications.

Unless otherwise specified, the following substitutions of materials and products will be allowed:

SUBSTITUTION TABLE FOR SIZES OF HIGH STRENGTH STEEL FASTENERS
 ASTM Designation:  A 325M

METRIC SIZE SHOWN ON THE PLANS
mm x thread pitch

IMPERIAL SIZE TO BE SUBSTITUTED
inch

M16 x 2 5/8
M20 x 2.5 3/4
M22 x 2.5 7/8
M24 x 3 1
M27 x 3 1-1/8

M30 x 3.5 1-1/4
M36 x 4 1-1/2
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SUBSTITUTION TABLE FOR PLAIN WIRE REINFORCEMENT, ASTM Designation:  A 82
METRIC SIZE SHOWN ON THE PLANS

mm2
US CUSTOMARY UNITS SIZE TO BE SUBSTITUTED

inch2 x 100
MW9 W1.4
MW10 W1.6
MW13 W2.0
MW15 W2.3
MW19 W2.9
MW20 W3.1
MW22 W3.5
MW25 W3.9, except W3.5 in piles only
MW26 W4.0
MW30 W4.7
MW32 W5.0
MW35 W5.4
MW40 W6.2
MW45 W6.5
MW50 W7.8
MW55 W8.5, except W8.0 in piles only
MW60 W9.3
MW70 W10.9, except W11.0 in piles only
MW80 W12.4
MW90 W14.0
MW100 W15.5

SUBSTITUTION TABLE FOR BAR REINFORCEMENT
METRIC BAR DESIGNATION

 NUMBER SHOWN ON THE PLANS
EQUIVALENT IMPERIAL BAR DESIGNATION

NUMBER TO BE SUBSTITUTED
13 4
16 5
19 6
22 7
25 8
29 9
32 10
36 11
43 14
57 18

No adjustment will be required in spacing or total number of reinforcing bars due to a difference
in minimum yield strength between metric and non-metric bars.

The sizes in the following tables of materials and products are exact conversions of metric sizes of materials and
products and are listed as acceptable equivalents:
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CONVERSION TABLE FOR SIZES OF:
(1) STEEL FASTENERS FOR GENERAL APPLICATIONS, ASTM
Designation:  A 307 or AASHTO Designation:  M 314, Grade 36 or 55, and
(2) HIGH STRENGTH STEEL FASTENERS, ASTM Designation:  A 325 or
A 449

METRIC SIZE SHOWN ON THE PLANS
mm

EQUIVALENT IMPERIAL SIZE
inch

6, or 6.35 1/4
8 or 7.94 5/16

10, or 9.52 3/8
11, or 11.11 7/16
13 or 12.70 1/2
14, or 14.29 9/16
16, or 15.88 5/8
19, or 19.05 3/4
22, or 22.22 7/8

24, 25, or 25.40 1
29, or 28.58 1-1/8
32, or 31.75 1-1/4
35, or 34.93 1-3/8
38 or 38.10 1-1/2
44, or 44.45 1-3/4
51, or 50.80 2
57, or 57.15 2-1/4
64, or 63.50 2-1/2
70 or 69.85 2-3/4
76, or 76.20 3
83, or 82.55 3-1/4
89 or 88.90 3-1/2
95, or 95.25 3-3/4

102, or 101.60 4
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CONVERSION TABLE FOR NOMINAL THICKNESS OF SHEET METAL
UNCOATED HOT AND COLD ROLLED SHEETS HOT-DIPPED ZINC COATED SHEETS

(GALVANIZED)
METRIC THICKNESS

 SHOWN ON THE PLANS

mm

EQUIVALENT US
STANDARD GAGE

inch

METRIC THICKNESS
SHOWN ON THE PLANS

mm

EQUIVALENT
GALVANIZED
 SHEET GAGE

inch
7.94 0.3125 4.270 0.1681
6.07 0.2391 3.891 0.1532
5.69 0.2242 3.510 0.1382
5.31 0.2092 3.132 0.1233
4.94 0.1943 2.753 0.1084
4.55 0.1793 2.372 0.0934
4.18 0.1644 1.994 0.0785
3.80 0.1495 1.803 0.0710
3.42 0.1345 1.613 0.0635
3.04 0.1196 1.461 0.0575
2.66 0.1046 1.311 0.0516
2.28 0.0897 1.158 0.0456
1.90 0.0747 1.006 or 1.016 0.0396
1.71 0.0673 0.930 0.0366
1.52 0.0598 0.853 0.0336
1.37 0.0538 0.777 0.0306
1.21 0.0478 0.701 0.0276
1.06 0.0418 0.627 0.0247
0.91 0.0359 0.551 0.0217
0.84 0.0329 0.513 0.0202
0.76 0.0299 0.475 0.0187
0.68 0.0269 -------- --------
0.61 0.0239 -------- --------
0.53 0.0209 -------- --------
0.45 0.0179 -------- --------
0.42 0.0164 -------- --------
0.38 0.0149 -------- --------



Contract No.  «Dist»-«Contract_No»
23

CONVERSION TABLE FOR WIRE
METRIC THICKNESS

SHOWN ON THE PLANS
mm

EQUIVALENT USA STEEL
 WIRE THICKNESS

inch
GAGE NO.

6.20 0.244 3
5.72 0.225 4
5.26 0.207 5
4.88 0.192 6
4.50 0.177 7
4.11 0.162 8
3.76 0.148 9
3.43 0.135 10
3.05 0.120 11
2.69 0.106 12
2.34 0.092 13
2.03 0.080 14
1.83 0.072 15
1.57 0.062 16
1.37 0.054 17
1.22 0.048 18
1.04 0.041 19
0.89 0.035 20

CONVERSION TABLE FOR PIPE PILES
METRIC SIZE

 SHOWN ON THE PLANS
mm x mm

EQUIVALENT IMPERIAL SIZE

inch x inch
PP 360 x 4.55 NPS 14 x 0.179
PP 360 x 6.35 NPS 14 x 0.250
PP 360 x 9.53 NPS 14 x 0.375
PP 360 x 11.12 NPS 14 x 0.438
PP 406 x 12.70 NPS 16 x 0.500

PP 460 x T NPS 18 x T"
PP 508 x T NPS 20 x T"
PP 559 x T NPS 22 x T"
PP 610 x T NPS 24 x T"
PP 660 x T NPS 26 x T"
PP 711 x T NPS 28 x T"
PP 762 x T NPS 30 x T"
PP 813 x T NPS 32 x T"
PP 864 x T NPS 34 x T"
PP 914 x T NPS 36 x T"
PP 965 x T NPS 38 x T"
PP 1016 x T NPS 40 x T"
PP 1067 x T NPS 42 x T"
PP 1118 x T NPS 44 x T"
PP 1219 x T NPS 48 x T"
PP 1524 x T NPS 60 x T"

The thickness in inches (T") represents an exact conversion of
the metric thickness in millimeters (T).
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CONVERSION TABLE FOR STRUCTURAL TIMBER AND LUMBER
METRIC MINIMUM

 DRESSED DRY,
 SHOWN ON THE PLANS

mm x mm

METRIC MINIMUM
DRESSED GREEN,

SHOWN ON THE PLANS
mm x mm

EQUIVALENT NOMINAL
US SIZE

inch x inch

19x89 20x90 1x4
38x89 40x90 2x4
64x89 65x90 3x4
89x89 90x90 4x4

140x140 143x143 6x6
140x184 143x190 6x8
184x184 190x190 8x8
235x235 241x241 10x10
286x286 292x292 12x12

CONVERSION TABLE FOR NAILS AND SPIKES
METRIC COMMON NAIL,
 SHOWN ON THE PLANS

Length, mm
Diameter, mm

METRIC BOX NAIL,
 SHOWN ON THE PLANS

Length, mm
Diameter, mm

METRIC SPIKE,
 SHOWN ON THE

 PLANS
Length, mm

Diameter, mm

EQUIVALENT
IMPERIAL SIZE

Penny-weight

50.80
2.87

50.80
2.51

______ 6d

63.50
3.33

63.50
2.87

______ 8d

76.20
3.76

76.20
3.25

76.20
4.88

10d

82.55
3.76

82.55
3.25

82.55
4.88

12d

88.90
4.11

88.90
3.43

88.90
5.26

16d

101.60
4.88

101.60
3.76

101.60
5.72

20d

114.30
5.26

114.30
3.76

114.30
6.20

30d

127.00
5.72

127.00
4.11

127.00
6.68

40d

______ ______ 139.70
7.19

50d

______ ______ 152.40
7.19

60d

8-1.02  STATE-FURNISHED MATERIALS

Attention is directed to Section 6-1.02, "State-Furnished Materials," of the Standard Specifications and these special
provisions.

The following materials will be furnished to the Contractor:
Camera Transceiver (TCVR) transmitter for each CCTV location.
The Contractor shall notify the Engineer not less than 48 hours before any recycled material is to be picked up, giving

the Engineer a full description of the material, the time it will be picked up, and the Contract No. of this project.
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SECTION 9.  (BLANK)

SECTION 10.  CONSTRUCTION DETAILS

SECTION 10-1.  GENERAL

10-1.01  ORDER OF WORK

Order of work shall conform to the provisions in Section 5-1.05, "Order of Work," of the Standard Specifications and
these special provisions.

The first order of work shall be to place the order for the Type CCTV 45 Pole.  The Contractor shall furnish the Engineer
with a statement from the vendor that the order for the Type CCTV 45 Pole  has been received and accepted by the vendor.

10-1.02  PRESERVATION OF PROPERTY

Attention is directed to the provisions in Section 7-1.11, "Preservation of Property," of the Standard Specifications and
these special provisions.

Existing trees, shrubs and other plants, that are not to be removed specified elsewhere in these special provisions, and are
injured or damaged by reason of the Contractor's operations, shall be replaced by the Contractor.  The minimum size of the
tree replacement shall be 600 mm box and the minimum size of shrub replacement shall be No. 15 container.  Replacement
of Carpobrotus ground cover plants shall be from cuttings and shall be planted 300 mm on center.  Replacement planting
shall conform to the requirements in Section 20-4.07, "Replacement," of the Standard Specifications.

Damaged or injured plants shall be removed and disposed of outside the highway right of way in accordance with the
provisions in Section 7-l.13 of the Standard Specifications.  At the option of the Contractor, removed trees and shrubs may be
reduced to chips.  The chipped material shall be spread within the highway right of way at locations designated by the
Engineer.

Replacement planting of injured or damaged trees, shrubs and other plants shall be completed not less than 20 working
days prior to acceptance of the contract.  Replacement plants shall be watered as necessary to maintain the plants in a healthy
condition.

10-1.03  OBSTRUCTIONS

Attention is directed to Sections 8-1.10, "Utility and Non-Highway Facilities," and 15, "Existing Highway Facilities," of
the Standard Specifications and these special provisions.

The Contractor shall notify the Engineer and the appropriate regional notification center for operators of subsurface
installations at least 2 working days, but not more than 14 calendar days, prior to performing any excavation or other work
close to any underground pipeline, conduit, duct, wire or other structure.  Regional notification centers include but are not
limited to the following:

Notification Center Telephone Number
Underground Service Alert-Northern California (USA) 1-800-642-2444

1-800-227-2600
Underground Service Alert-Southern California (USA) 1-800-422-4133

1-800-227-2600

If these facilities are not located on the plans in both alignment and elevation, no work shall be performed in the vicinity
of the facilities, except as provided herein for conduit to be placed under pavement, until the owner, or the owner's
representative, has located the facility by potholing, probing or other means that will locate and identify the facility.  Conduit
to be installed under pavement in the vicinity of these facilities shall be placed by the trenching method in conformance with
the provisions in "Conduit" of these special provisions.  If, in the opinion of the Engineer, the Contractor's operations are
delayed or interfered with by reason of the utility facilities not being located by the owner or the owner's representative, the
State will compensate the Contractor for the delays to the extent provided in Section 8-1.09, "Right of Way Delays," of the
Standard Specifications, and not otherwise, except as provided in Section 8-1.10, "Utility and Non-Highway Facilities," of
the Standard Specifications.
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10-1.04  CONSTRUCTION AREA SIGNS

Construction area signs shall be furnished, installed, maintained, and removed when no longer required in conformance
with the provisions in Section 12, "Construction Area Traffic Control Devices," of the Standard Specifications and these
special provisions.

The Contractor shall notify the appropriate regional notification center for operators of subsurface installations at least
2 working days, but not more than 14 calendar days, prior to commencing excavation for construction area sign posts.  The
regional notification centers include but are not limited to the following:

Notification Center Telephone Number
Underground Service Alert-Northern California (USA) 1-800-642-2444

1-800-227-2600
Underground Service Alert-Southern California (USA) 1-800-422-4133

1-800-227-2600

Excavations required to install construction area signs shall be performed by hand methods without the use of power
equipment, except that power equipment may be used if it is determined there are no utility facilities in the area of the
proposed post holes.

The second sentence of the third paragraph in Section 12-3.02, "Barricades," of the Standard Specifications is amended
to read:

The entire area of orange and white stripes shall be Type I, engineering grade, or Type II, super engineering grade,
retroreflective sheeting conforming to the requirements of ASTM Designation: D 4956-95.

The third paragraph in Section 12-3.06A, "Stationary Mounted Signs," of the Standard Specifications is amended to
read:

Sign panels for stationary mounted signs shall consist of Type III or Type IV reflective sheeting applied to an
aluminum substrate conforming to the requirements in the Department's "Specifications for Reflective Sheeting
Aluminum Signs."  The type of reflective sheeting, Type III or Type IV, shall be at the Contractor's option and sign
substrates fabricated from materials other than aluminum may be used when specified in the special provisions.

Legend and border may be applied by a screening process or by use of pressure sensitive cut-out sheeting. Size and
spacing of letters and symbols shall be as depicted on the sign specification sheets published by the Department.

Rectangular signs over 1375 mm measured along the horizontal axis, and diamond-shaped signs 1500 mm and
larger shall be framed unless otherwise specified. Frames shall be constructed in conformance with the requirements of
the Department's "Framing Details for Sheet Aluminum Signs," Sheets 1 through 4 and Table 1 on Sheet 5.

Copies of the Department's "Specifications for Reflective Sheeting Aluminum Signs," "Framing Details for Sheet
Aluminum Signs," and sign specification sheets may be obtained from the Department's Office of Business
Management, Materiel Operations Branch, 1900 Royal Oaks Drive, Sacramento, CA 95815.

The second paragraph in Section 12-3.06B, "Portable Signs," of the Standard Specifications is amended to read:

Sign panels for portable signs shall conform to the provisions of sign panels for stationary mounted signs in Section
12-3.06A, "Stationary Mounted Signs," or shall be Type VI reflective sheeting as specified in the special provisions, or
shall be cotton drill fabric, flexible industrial nylon fabric, or other approved fabric.  Fabric signs shall not be used
during the hours of darkness.  Size, color, and legend requirements for portable signs shall be as described for stationary
mounted sign panels in Section 12-3.06A.  The height to the bottom of the sign panel above the edge of traveled way
shall be at least 0.3-m.

The third paragraph in Section 12-3.06B, "Portable Signs," of the Standard Specifications is deleted.
Sign substrates for stationary mounted construction area signs may be fabricated from fiberglass reinforced plastic as

specified under "Approved Traffic Products" of these special provisions.
Type VI reflective sheeting for sign panels for portable construction area signs shall conform to the provisions in

"Approved Traffic Products" of  these special provisions.

10-1.05  MAINTAINING TRAFFIC

Attention is directed to Sections 7-1.08, "Public Convenience," 7-1.09, "Public Safety," and 12, "Construction Area
Traffic Control Devices," of the Standard Specifications and to the Section entitled "Public Safety" elsewhere in these special



Contract No.  «Dist»-«Contract_No»
27

provisions, and these special provisions.  Nothing in these special provisions shall be construed as relieving the Contractor
from the responsibilities specified in Section 7-1.09.

No work that would require a lane closure shall be performed.
Personal vehicles of the Contractor's employees shall not be parked on the traveled way or shoulders, including any

section closed to public traffic.
The Contractor shall notify local authorities of the Contractor's intent to begin work at least 5 days before work is begun.

The Contractor shall cooperate with local authorities relative to handling traffic through the area and shall make all
arrangements relative to keeping the working area clear of parked vehicles.

Whenever vehicles or equipment are parked on the shoulder within 1.8 m of a traffic lane, the shoulder area shall be
closed as shown on the plans.

The full width of the traveled way shall be open for use by public traffic on Saturdays, Sundays and designated legal
holidays, after 3:00 p.m. on Mondays through Fridays and the day preceding designated legal holidays, and when
construction operations are not actively in progress.

Designated legal holidays are:  January 1st, the third Monday in February, the last Monday in May, July 4th, the first
Monday in September, November 11th, Thanksgiving Day, and December 25th.  When a designated legal holiday falls on a
Sunday, the following Monday shall be a designated legal holiday.  When November 11th falls on a Saturday, the preceding
Friday shall be a designated legal holiday.

Minor deviations from the requirements of this section concerning hours of work which do not significantly change the
cost of the work may be permitted upon the written request of the Contractor if in the opinion of the Engineer, public traffic
will be better served and the work expedited.  These deviations shall not be adopted by the Contractor until the Engineer has
approved them in writing.  All other modifications will be made by contract change order.

10-1.06  EXISTING HIGHWAY FACILITIES

The work performed in connection with various existing highway facilities shall conform to the provisions in Section 15,
"Existing Highway Facilities," of the Standard Specifications and these special provisions.

10-1.07  CLEARING AND GRUBBING

Clearing and grubbing shall conform to the provisions in Section 16, "Clearing and Grubbing," of the Standard
Specifications.

SECTION 10-2.  HIGHWAY PLANTING AND IRRIGATION SYSTEMS

10-2.01  GENERAL

The work performed in connection with highway planting and irrigation systems shall conform to the provisions in
Section 20, "Erosion Control and Highway Planting," of the Standard Specifications and these special provisions.

10-2.02  EXISTING HIGHWAY PLANTING

In addition to the provisions in Section 20 of the Standard Specifications, work performed in connection with existing
highway planting shall be in accordance with the provisions in Section 15, "Existing Highway Facilities," of the Standard
Specifications and these special provisions.

Replacement planting shall conform to the requirements specified under "Preservation of Property" elsewhere in these
special provisions.

10-2.02A  REMOVE EXISTING PLANTS FOR CABINET FOUNDATIONS AND TRENCHING

Remove existing plants for cabinet foundation and trenching shall conform to the provisions in Section 86-2.02
“Removing and Replacing Improvements” of the Standard Specifications and these special provisions.

Remove existing plants for trenching work shall consist of removing and replacing ground cover, pruning trees and
shrubs within trench locations, and adjacent areas damaged by the Contractor's operations, applying preemergents and
disposing of removed ground cover and prunings.

Remove existing plants for cabinet foundation work shall consist of removing ground cover and pruning trees and
shrubs within cabinet foundation locations, replacing ground cover within adjacent areas disturbed by the Contractor's
operations, applying preemergents and disposing of removed ground cover an prunings.

Replacement of removed ground cover within the maximum 1.5 m width, as specified in Section 20-5.026 of the
Standard Specifications, will be required, except for trenches within 1.5 m of fences, curbs, dikes or shoulders.

Trees and shrubs adjacent to dikes, walks, fences, guard railing, and pavement edges may be pruned back 3 m from
these facilities to facilitate trenching work.  When trenching is to be performed adjacent to other trees and shrubs that
cannot be avoided, the trees and shrubs may be pruned upon receipt of prior written approval of the Engineer.
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Pruning shall include removal of deadwood, suckers and broken or bruised branches 25 mm or larger in diameter.
Pruning shall be consistent with American National Standards Institute (ANSI) A300-1995, "Tree, Shrub and Other
Woody Plant Maintenance-Standard Practices," and "Tree-Pruning Guidelines," (1995) published by the International
Society of Arboriculture (ISBN 1-881956-07-5).  Tree seal compounds shall not be used to cover pruning cuts.

Removed ground cover and pruned materials shall be disposed of outside the highway right of way as provided in
Section 7-l.13, “Disposal of Material Outside the Highway Right of Way,” of the Standard Specifications.  At the
Contractor's option, removed ground cover and prunings may be reduced to chips.  Chipped materials shall be spread
within the highway right of way as directed by the Engineer.

Shrubs adjacent to dikes, fences, guard railing and edge of pavement within the 3-m pruned area designated above,
that in the opinion of the Engineer should be removed after pruning, shall be removed and disposed of.  Removing and
disposing of the shrubs not otherwise provided for will be paid for as extra work as provided in Section 4-1.03D of the
Standard Specifications.

Full compensation for removing existing plants for cabinet foundations and trenching work shall be considered as
included in the contract lump sum prices paid for the various items of work requiring the removal and replacement of
existing plants for cabinet foundations and trenching work and no additional compensation will be allowed therefor.

10-2.03  EXISTING HIGHWAY IRRIGATION FACILITIES

In addition to the provisions in Section 20, "Erosion Control and Highway Planting," of the Standard Specifications, the
work performed in connection with the various existing highway irrigation system facilities shall conform to the provisions in
Section 15, "Existing Highway Facilities," of the Standard Specifications and these special provisions.

Existing irrigation facilities  specified in these special provisions to be removed, or relocated shall remain in place until
their use, as determined by the Engineer, is no longer required.

Existing irrigation facilities that are to remain, or are to be maintained, relocated or salvaged as part of this contract, shall
be protected from damage.  If the Contractor's operations damage the existing irrigation facilities, the Contractor shall, at the
Contractor's expense, repair or replace the damaged facilities as follows:

Repair or replacement of damaged facilities shall be completed within 10 working days of the damage.
Replaced irrigation facilities shall be new, and of equal or better quality than the damaged facility.  Replacement

irrigation facilities shall be compatible with the irrigation systems to remain.
After repair or replacement of the facilities is complete, the Contractor shall demonstrate to the Engineer that the

repaired or replaced facilities operate properly.  When remote control valves are repaired or replaced, the valves shall be
tested with the irrigation controller in the automatic mode.

CHECK AND TEST EXISTING IRRIGATION FACILITIES

Existing irrigation facilities that are to remain or be relocated, and that are within areas where clearing and grubbing
or earthwork operations are to be performed, shall be checked for missing or damaged components and proper operation
prior to performing the operations.  Existing irrigation facilities outside of work areas that are affected by the
construction work shall also be checked for proper operation.

Repairs to the existing irrigation facilities ordered by the Engineer after checking and testing the facilities, and any
further repairs required thereafter as ordered by the Engineer, except as otherwise provided under "Existing Highway
Irrigation Facilities" elsewhere in these special provisions, will be paid for as extra work as provided in Section 4-1.03D
of the Standard Specifications.

Full compensation for checking and testing existing irrigation facilities, , shall be considered as included in the
contract lump sum prices paid for the various items of work requiring the checking and testing of existing irrigation
facilitiies and no additional compensation will be allowed therefor.

REMOVE EXISTING IRRIGATION FACILITIES

Existing irrigation facilities to be removed, that are impacting by the various items of work requiring removal shall
be removed and disposed of, except for facilities that are more than 150 mm below finished grade may be abandoned in
place.  Removed facilities shall be disposed of outside the highway right of way in accordance with the provisions in
Section 7-1.13 of the Standard Specifications.

Immediately after disconnecting an existing irrigation facility to be removed from an existing facility to remain, the
remaining facility shall be capped or plugged, or shall be connected to a new or existing irrigation facility.

Full compensation for removing and disposing of existing irrigation facilities, and abandoning existing irrigation
facilities, shall be considered as included in the contract lump sum prices paid for the various items of work requiring
removal of existing irrigation facilities and no separate payment will be made therefor.
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RELOCATE EXISTING IRRIGATION FACILITIES

Relocate existing irrigation facilities shall consist of relocating existing electric remote control valves, sprinklers,
pull boxes, gate valves, wye strainers, and other facilities requiring relocation as a result of the Contractor's operations
Relocate existing valves shall consist of relocating existing valves, valve boxes and valve box covers.

Relocate existing sprinklers shall consist of relocating existing sprinklers, risers, and riser supports, Relocate pull
boxes shall consist of relocating existing pull boxes and pull box covers.  Relocate existing irrigation controllers shall
consist of relocating the existing controllers, Existing plastic pipe supply lines and control neutral conductors damaged
as result of the contractors operations shall be replaced

Existing irrigation facilities to be relocated, that are, in the opinion of the Engineer, unsuitable for the purpose
intended, shall be replaced in accordance with the provisions in Section 15-2.05, "Reconstruction," of the Standard
Specifications.

After irrigation facilities have been relocated, the Contractor shall demonstrate to the Engineer that the relocated
facilities function properly.

Full compensation for relocating existing irrigation facilities shall be considered as included in the contract lump
sum prices paid for the various items of work requiring the relocation of irrigation facilities and no separate payment will
be made therefor.

SECTION 10-3.  SIGNALS, LIGHTING AND ELECTRICAL SYSTEMS

10-3.01  DESCRIPTION

CCTV Modifications shall conform to the provisions in Section 86, "Signals, Lighting and Electrical Systems," of the
Standard Specifications and these special provisions.

CCTV Modifications and testing work is to be performed at the following locations:

Location 1 at Riverside/Orange County Line
Location 2 between County line and Green River Drive
Location 3 at Green River Drive
Location 4 between Green River Drive and Route 71
Location 5 at Route 71/91 bridge
Location 6 at Route 71 to Route 91 entrance ramp
Location 7 between Route 71 and Serfas Club Drive
Location 8 Serfas Club Drive
Location 9 at Maple Street
Location 10 at Smith Avenue
Location 11 between Smith Avenue and Lincoln Avenue
Location 12 Buena Vista Avenue
Location 13 at Main Street East Round Entrance
Location 14 Communication Hub A at Route 15/91 Interchange

10-3.02  COST BREAK-DOWN

The Contractor shall furnish to the Engineer a cost break-down for each contract lump sum item of work described in
this Section 10-3.

The Contractor shall determine the quantities required to complete the work shown on the plans.  The quantities and
values shall be included in the cost break-down submitted to the Engineer for approval.  The Contractor shall be responsible
for the accuracy of the quantities and values used in the cost break-down submitted for approval.

No adjustment in compensation will be made in the contract lump sum prices paid for the various electrical work items
due to any differences between the quantities shown in the cost break-down furnished by the Contractor and the quantities
required to complete the work as shown on the plans and as specified in these special provisions.

The sum of the amounts for the units of work listed in the cost break-down for electrical work shall be equal to the
contract lump sum price bid for the work.  Overhead, profit, bond premium, temporary construction facilities, plant and other
items shall be included in each individual unit listed in the cost break-down; however, costs for traffic control system shall
not be included.

The cost break-down shall be submitted to the Engineer for approval within 15 days after the contract has been approved.
The cost break-down shall be approved, in writing, by the Engineer before any partial payment for the items of electrical
work will be made.

At the Engineer's discretion the approved cost break-down may be used to determine partial payments during the
progress of the work and as the basis of calculating the adjustment in compensation for the item or items of electrical work
due to changes ordered by the Engineer.  When an ordered change increases or decreases the quantities of an approved cost
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break-down, the adjustment in compensation may be determined at the Engineer's discretion in the same manner specified for
increases and decreases in the quantity of a contract item of work in accordance with Section 4-1.03B, "Increased or
Decreased Quantities," of the Standard Specifications.

The cost breakdown shall, as a minimum, include the following items:

Pan Tilt Drive  Unit
Auxiliary Control Unit (ACU)
CCTV Assembly

10-3.03  MAINTAINING EXISTING AND TEMPORARY ELECTRICAL SYSTEMS

Traffic signal system shutdowns shall be limited to periods allowed for lane closures listed or described under
"Maintaining Traffic," elsewhere in these special provisions.

10-3.04.  CAMERA POLE

Sheet steel shall have a minimum yield of 48,000 psi. Modification for hand hole, connector bracket and strain relief
shall be made as shown on the plans

10-3.05  CONDUIT

Conduit to be installed underground shall be Type 1 or  unless otherwise specified.  The conduit in a foundation and
between a foundation and the nearest pull box shall be Type 1.

Conduit sizes shown on the plans and specified in the Standard Specifications and these special provisions are referenced
to metallic type conduit.  When rigid non-metallic conduit is required or allowed, the nominal equivalent industry size shall
be used as shown in the following table:

Size Designation for Metallic Type Conduit Equivalent Size for Rigid Non-metallic Conduit
21 20
27 25
41 40
53 50
63 65
78 75
103 100

When a standard coupling cannot be used for joining Type 1 conduit, a UL listed threaded union coupling, as specified in
the third paragraph in Section 86-2.05C, "Installation," of the Standard Specifications, or a concrete-tight split coupling or
concrete-tight set screw coupling shall be used.

After conductors have been installed, the ends of conduits terminating in pull boxes, and in service and controller
cabinets shall be sealed with an approved type of sealing compound.

At locations where conduit is required to be installed under pavement and existing underground facilities require special
precautions, as described in "Obstructions" of these special provisions, conduit shall be placed by the "Trenching in
Pavement Method" as specified in Section 86-2.05C, "Installation," of the Standard Specifications.

At other locations where conduit is required to be installed under pavement and if delay to any vehicle will not exceed
5 minutes, conduit may be installed by the "Trenching in Pavement Method."

Pull ropes for use when installing cables in Type 3 conduit shall consist of a flat, woven, lubricated, soft-fiber polyester
tape with a minimum tensile strength of 8000 N and shall have printed sequential measurement markings at least every meter.

10-3.06  CONDUIT AND INNERDUCT SEALING PLUGS

Except as otherwise noted, all conduits and innerducts shall have their ends sealed with commercial preformed plugs
which prevent the passage of gas, dust and water into these conduits and their included innerducts.  Sealing plugs shall be
installed within each splice vault, cabinet, or building.

Sealing plugs shall be removable and reusable.  Plugs sealing innerducts, conductor or cable shall be the split type that
permits installation or removal without removing conductors or cables.

Sealing plugs that seal between the Size 103 fiber optic conduit and innerducts shall seal the conduit and all innerducts
simultaneously with one self contained assembly having an adjustable resilient filler of polyurethane elastomer neoprene or
silicone rubber clamped between backing ends and compressed with stainless steel hardware.

Sealing plugs that seal the innerducts shall seal each innerduct individually with appropriate sizes and configuration to
accommodate either empty ducts or those containing fiber optic cable.  To provide suitable sealing between the varying size
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cables and the plugs, split polyurethane elastomer neoprene or silicone adapting sleeves, used singularly or in multiples, shall
be inserted within the body of the plugs.

Sealing plugs used to seal Size 103 fiber optic conduit and innerducts shall be capable of withstanding a pressure of
34.5 kPa.

A sealing plug that seals an empty conduit or innerduct shall have an eye or other type of capturing device (on the side of
the plug that enters the conduit) to attach onto the pull tape, so the pull tape will be easily accessible when the plug is
removed.

Full compensation for conduit and innerduct sealing plugs shall be considered as included in the contract prices paid per
meter for conduit and innerduct they are sealing and no separate payment will be made therefor.

10-3.07  PULL BOXES

Grout shall be placed in bottom of pull boxes.

10-3.08  CONDUCTORS AND WIRING

Splices shall be insulated by "Method B".

10-3.09  FIBER OPTIC CABLE PLANT

Active Component Link Loss Budget.— The active component loss budget is the difference between the average
transmitter launch power (in dBm) and the receiver maximum sensitivity (in dBm).

Backbone.— Fiber cable that provides connections between the TMC and hubs, as well as between equipment rooms or
buildings, and between hubs.  The term is used interchangeably with "trunk" cable.

Connector.—A mechanical device used to align and join two fibers together to provide a means for attaching to and
decoupling from a transmitter, receiver, or another fiber (patch panel).

Connectorized.—The termination point of a fiber after connectors have been affixed.

Connector Module Housing (CMH).—A patch panel used to terminate singlemode fibers with most common
connector types.  It may include a jumper storage shelf and a hinged door.

Couplers.—Couplers are devices which mate fiber optic connectors to facilitate the transition of optical light signals
from one connector into another.  They are normally located within FDUs, mounted in panels.  They may also be used
unmounted, to join two simplex fiber runs.

End-to-End Loss.—The maximum permissible end-to-end system attenuation is the total loss in a given link.  This loss
could be the actual measured loss, or calculated using typical (or specified) values.  A designer should use typical values to
calculate the end-to-end loss for a proposed link.  This number will determine the amount of optical power (in dB) needed to
meet the System Performance Margin.

Fan Out Termination .—Permits the branching of fibers contained in an optical cable into individual cables and can be
done at field locations; thus, allowing the cables to be connectorized or terminated per system requirements.  A kit provides
pull-out protection for individual bare fibers to support termination. It provides three layers of protection consisting of a
Teflon inner tube, a dielectric strength member, and an outer protective PVC jacket.  Fan out terminations shall not be used
for more than 6 fibers.  Using a patch panel would be appropriate.

Fiber Distribution Frame (FDF).—A rack mounted system that is usually installed in hubs or the Transportation
Management Center (TMC), that may consist of a standard equipment rack, fiber routing guides, horizontal jumper troughs
and Fiber Distribution Units (FDU).  The FDF serves as the termination and interconnection of passive fiber optic
components from cable breakout, for connection by jumpers, to the equipment.

Fiber Distribution Unit (FDU).—An enclosure or rack mountable unit containing both a patch panel with couplers and
splice tray(s).  The unit’s patch panel and splice trays may be integrated or separated by a partition.

F/O.—Fiber optic.

FOIP.—Fiber optic inside plant cable.
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FOOP.—Fiber optic outside plant cable.

FOTP.—Fiber optic test procedure(s) as defined by TIA/EIA standards.

Jumper.—A short cable, typically one meter or less, with connectors on each end, used to join two CMH couplers or a
CMH to active electronic components.

Light Source.—Portable fiber optic test equipment that, when coupled with a power meter, is used to perform end-to-
end attenuation testing.  It contains a stabilized light source operating at the wavelength of the system under test.

Link.—A passive section of the system, the ends of which are connectorized.  A link may include splices and couplers.
For example, a video link may be from a F/O transmitter to a video multiplexer (MUX).

Loose Tube Cable.—Type of cable construction in which fibers are placed in buffer tubes to isolate them from outside
forces (stress).  A flooding compound or material is applied to the interstitial cable core to prevent water migration and
penetration.  This type of cable is primarily for outdoor applications.

Mid-span Access Method.—Description of a procedure in which fibers from a single buffer tube are acessed and
spliced to an adjoining cable without cutting the unused fibers in the buffer tube, or disturbing the remaining buffer tubes in
the cable.

MMFO.—Multimode Fiber Optic Cable.

Optical Time Domain Reflectometer (OTDR).—Fiber optic test equipment similar in appearance to an oscilloscope
that is used to measure the total amount of power loss in a F/O cable between two points.  It provides a visual and printed
display of the losses associated with system components such as fiber, splices and connectors.

Optical Attenuator.—An optical element that reduces the intensity of a signal passing through it.

Patchcord.—A term used interchangeably with "jumper".

Patch Panel.—A precision drilled metal frame containing couplers used to mate two fiber optic connectors.

Pigtail.—A short optical fiber permanently attached to a source, detector, or other fiber optic device.

Power Meter.—Portable fiber optic test equipment that, when coupled with a light source, is used to perform end-to-end
attenuation testing.  It contains a detector that is sensitive to light at the designed wavelength of the system under test.  Its
display indicates the amount of optical power being received at the end of the link.

Riser Cable.—NEC approved cable installed in a riser (a vertical shaft in a building connecting floors).

Segment.—A section of F/O cable that is not connected to any active device and may or may not have splices per the
design.

SMFO.—Singlemode Fiber Optic Cable.

Splice.—The permanent joining of two fiber ends using a fusion splicer.

Splice Closure.—A environmentally sealed container used to organize and protect splice trays.  The container allows
splitting or routing of fiber cables from multiple locations.  Normally installed in a splice vault.

Splice Module Housing (SMH).—A unit that stores splice trays as well as pigtails and short cable lengths. The unit
allows splitting or routing of fiber cables to or from multiple locations.

Splice Tray.—A container used to organize and protect spliced fibers.

Splice Vault.—An underground container used to house excess cable and/or splice closures.
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System Performance Margin.—A calculation of the overall "End to End" permissible attenuation from the fiber optic
transmitter (source) to the fiber optic receiver (detector).  The system performance margin should be at least 6 dB. This
includes the difference between the active component link loss budget, the passive cable attenuation (total fiber loss) and the
total connector/splice loss.

Tight Buffered, Non-Breakout Cable (Tight Buffer Cable).—Type of cable construction where each glass fiber is
tightly buffered (directly coated) with a protective thermoplastic coating to 900 µm (compared to 250 µm for loose tube
fibers).

GENERAL
Each of the existing fiber optic outside plant cables (FOOP) for this project are all dielectric, gel filled or water-

blocking material, duct type, with loose buffer tubes and conform to these special provisions.  Cables with singlemode
fibers connected to the existing CCTV, TOS and IDS cabinets contain 8 and 48 singlemode (SM) dual-window (1310
nm and 1550 nm) fibers.  The optical fibers are contained within loose buffer tubes.  The loose buffer tubes are stranded
around an all dielectric central member.  Aramid yarn or fiberglass are used as a primary strength member, and a
polyethylene outside jacket provides for overall protection.

All existing fiber optic (F/O) cable on this project is from the same manufacturer (Siecor), who is regularly engaged
in the production of this material.  All new F/O cable, patch cords and/or pigtails required for this project shall be from
the same manufacturer.

The cable shall be qualified as compliant with RUS Federal Rule 7CFR1755.900.

CABLE TYPE DESCRIPTION

D 8SMFO
E 12SMFO
F 24SMFO

H 48SMFO
J 60SMFO

LABELING
The Contractor shall label all fiber optic and copper communications cabling in a permanent consistent manner.  All

tags shall be of a material designed for long term permanent labeling of fiber optic and copper communications cables
and shall be marked with permanent ink on non-metal types, or embossed lettering on metal tags.  Metal tags shall be
constructed of stainless steel.  Non-metal label materials shall be approved by the Engineer.  Labels shall be affixed to
the cable per the manufacturer’s recommendations and shall not be affixed in a manner which will cause damage to the
fiber.  Hand written labels shall not be allowed.

LABEL IDENTIFICATION
Labeling of Cables.—Labeling of the backbone, distribution and drop fiber optic cables shall conform to the

following unique identification code elements:

UNIQUE IDENTIFICATION CODE ELEMENTS
for Backbone, Distribution or Drop Cables

DESCRIPTION CODE NUMBER OF
CHARACTERS

District District number 2
Cable Type Fiber:

S: Singlemode
M: Multimode

Copper:
T: 18 AWG, U: 19 AWG,
V: 20AWG, W: 22AWG

1
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X: 24 AWG
Cable fiber (or copper pairs)

Count
Number of fibers or conductor pairs
(Examples: 144 fibers; or 100 TWP)

3

Route Number Hwy. Rte  (Example: 005) 3
Begin Function T: TMC; H: HUB; V: Video Node;

D: Date Node; C: Cable Node;
M: CCTV Camera; N: CMS;

P: Traffic Signal; Z: Ramp Meter;
U: Traffic Monitoring/Count Station;

S: Splice Vault

1

Begin Function Number Unique ID number corresponds to Begin
Function  (Example:  H02 [Hub 02])

2

End Function T: TMC; H: HUB; V: Video Node;
D: Date Node; C: Cable Node;
M: CCTV Camera; N: CMS;

P: Traffic Signal; Z: Ramp Meter;
U: Traffic Monitoring/Count Station;

S: Splice Vault

1

End Function Number Unique ID number corresponds to Begin
Function (Example:  H03 [Hub 03])

2

Unique Identifier XX: If two or more cables of the same count are
in the same run

2

TOTAL 17

Each cable shall display one unique identification, regardless of where the cable is viewed.  The begin function and end
function correspond to the end points of each cable.  The order of the begin and end function follow a hierarchy as listed
below, where the lowest number corresponding to the begin/end function is listed first.

List of Hierarchy

1 2 3 4 5 6 7 8 9 10 11
TMC HUB Video

Node
(VN)

Data
Node
(DN)

Cable
Node

CCTV
Camera

CMS Traffic
Signal

Ramp
Meter

Traffic
Monitoring/

Count
Station

Splice
Vault

This Scheme will work as follows: A cable between the TMC and a HUB will always have the TMC listed as the start
function and the HUB as the end function.  Between a CMS and a Splice Vault, the start function will always be listed as the
CMS, and so on.  If a cable is connected between HUBs, for example HUB-01 and HUB-03, the lowest number, in this case
HUB-01, will be listed as the start function and HUB-03 as the end function.

EXAMPLE 1:  08S060010H02H0302

This cable is located in District 8, identified as a singlemode fiber optic cable containing 60 fibers, installed along
highway Route 10, beginning in Hub 2, and ending in Hub 3, with unique ID of number 2.  The implication for the
unique ID is that there may be another 60 fiber optic cable between those hubs.  This is an example for a backbone cable.

EXAMPLE 2:  11S048008H01S04

This cable is located in District 11, identified as a singlemode fiber optic cable containing 48 fibers, installed along
highway Route 8, beginning in Hub 1, and ending in Splice Vault 04. In this case, no additional digits are necessary for a
unique ID. This is an example for a distribution cable.

EXAMPLE 3:  11S006163N03S04

This cable is located in District 11, identified as a singlemode fiber optic cable containing 6 fibers, installed along
highway Route 163, beginning at CMS-03, and ending in Splice Vault 04.  In this case, no additional digits are necessary
for a unique ID. This is an example for a drop cable.
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UNIQUE IDENTIFICATION CODE ELEMENTS
for JUMPERS (active component to FDU)

and PIGTAILS (to connector # on patch panel)
DESCRIPTION CODE NUMBER OF

CHARACTERS
Hub Identifier Hub, TMC, VN or DN ID 2

From (Source) Device MU: Multiplexer
FD: FDU (Fiber Distribution Unit)
RP: Repeater

2

From (Source) Device Identifier MU: Multiplexer
FD: FDU (Fiber Distribution Unit)
RP: Repeater Numbers or Alphanumeric

or both

2

Transmitter or Receiver T or R 1
To (Destination) Device MU: Multiplexer

FD: FDU (Fiber Distribution Unit)
RP: Repeater

2

To (Destination) Device Identifier Numbers or Alphanumeric or both 2
Connector Identifier Connector ID 2

TOTAL 13

EXAMPLE 1:  01MU01TFD0203.

This pigtail is located in Hub 1, from multiplexer 01, transmitting to FDU 02 to patch panel position (connector) 03.

EXAMPLE 2:  02MUA1TFD0B08.

This jumper is located in Hub 2, from multiplexer A1, transmitting to FDU B, to patch panel position (connector)
08.

LABEL PLACEMENT

Cables.—All Cables shall be clearly labeled with the unique identification code element method described
elsewhere in these special provisions, at all terminations, even if no connections or splices are made and at all splice
vault entrance and exit points.

Cable to Cable Splices.—All cable jackets entering the splice closure shall be labeled in accordance with the
identification  method described elsewhere in these special provisions.

Cable to Fiber Distribution Units.—The cable jackets shall be clearly labeled at entry to the FDU in accordance
with the unique identification code element method described elsewhere in these special provisions.  In addition, each
fiber shall be labeled with the Fiber ID and pigtails shall be labeled at the connector with the Fiber ID.  The FDU shall be
clearly labeled with the Cable ID on the face of the FDU.  If multiple cables are connected to the FDU, each block of
connectors relating to each individual cable shall be clearly identified by a single label with the Cable ID.  Individual
connections shall be clearly marked on the face of the FDU in the designated area with the Fiber ID.

Fiber.—Fibers labels shall be placed next to the connectors of the individual fibers.

Patch Panels.—The cable jackets shall be clearly labeled at entry to the Patch Panel in accordance with the unique
identification code element method described elsewhere in these special provisions.  In addition, each fiber shall be
labeled with the Fiber ID and pigtails shall be labeled at the connector with the Fiber ID.  The Patch panel shall be
clearly labeled with the Cable ID on the face of the Panel.  If multiple cables are connected to the Patch Panel, each
block of connectors relating to each individual cable shall be clearly identified by a single label with the Cable ID.
Individual connections shall be clearly marked on the face of the Panel in the designated area with the Fiber ID.
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Jumpers.—Equipment to FDU jumpers shall be labeled as to the equipment type connected and shall be labeled at
both ends.  FDU to FDU jumpers shall be labeled at each end in accordance with the unique identification code element
method described elsewhere in these special provisions.

Pigtails.—Pigtails shall be labeled at the connector in accordance with the unique identification code element
method described elsewhere in these special provisions.

Copper Cable Labels.—All twisted-pair communications cables shall be clearly labeled in a in accordance with the
unique identification code element method described elsewhere in these special provisions.

CABLE INSTALLATION
Installation procedures shall be in conformance with the procedures specified by the cable manufacturer for the specific

cable being installed.  The contractor shall submit the manufacturer’s recommended  procedures for pulling fiber optic cable
at least 20 working days prior to installing cable.  Mechanical aids may be used provided that a tension measuring device,
and a break away swivel are placed in tension to the end of the cable.  The tension in the cable shall not exceed  2225 N or
the manufacturers recommended pulling tension, whichever is less.

During cable installation, the bend radius shall be maintained at a minimum of twenty times the outside diameter.  The
cable grips for installing the fiber optic cable shall have a ball bearing swivel to prevent the cable from twisting during
installation.

F/O cable shall be installed using a cable pulling lubricant recommended by the F/O cable and/or the innerduct
manufacturer, and a pull tape conforming to the provisions described under "conduit" elsewhere in these special provisions.
Contractor’s personnel shall be stationed at each splice vault and pullbox through which the cable is to be pulled to lubricate
and prevent kinking or other damage.

F/O cable shall be installed without splices except where specifically allowed on the plans.  Cable splices shall be located
in splice vaults shown on the plans.  Unless shown or provided otherwise, only F/O cable shall be installed in each innerduct.
Pulling a separate F/O cable into a spare duct to replace damaged fiber will not be allowed.

At the Contractor’s option, the fiber may be installed using the air blown method.  If integral innerduct is used, the duct
splice points or any temporary splices of innerduct used for installation must withstand a static air pressure of 758 kPa.

The fiber installation equipment must incorporate a mechanical drive unit or pusher which feeds cable into the
pressurized innerduct to provide a sufficient push force on the cable, which is coupled with the drag force created by the
high-speed airflow.   The unit must be equipped with controls to regulate the flow rate of compressed air entering the duct
and any hydraulic or pneumatic pressure applied to the cable.    It must accommodate longitudinally ribbed, or smooth wall
ducts from nominal 16 mm to 51 mm inner diameter.  Mid assist or cascading of equipment must be for the installation of
long cable runs.  The equipment must incorporate safety shutoff valves to disable the system in the event of sudden changes
in pneumatic or hydraulic pressure.

The equipment must not require the use of a piston or any other air capturing device to impose a pulling force at the front
end of the cable, which also significantly restricts the free flow of air through the inner duct.   It must incorporate the use of a
counting device to determine the speed of the cable during installation and the length of the cable installed.

SPLICING
Field splices shall be done either in splice vaults or cabinets as shown on the plans. All splices in splice vaults shall be

done in splice trays, housed in the existing splice closures. All splices in cabinets shall be done in splice trays housed in
FDU’s.

Unless otherwise specified, fiber splices shall be the fusion type.  The mean splice loss shall not exceed 0.10 dB per
splice.  The mean splice loss shall be obtained by measuring the loss through the splice in both directions and then averaging
the resultant values.

All splices shall be protected with a metal reinforced thermal shrink sleeve.
The mid-span access method shall be used to access the individual fibers in a cable for splicing to another cable as

shown on the plans.  Cable manufacturers recommended procedures and approved tools shall be used when performing a
mid-span access.  Only the fibers to be spliced may be cut.  All measures shall be taken to avoid damaging buffer tubes and
individual fibers not being used in the mid-span access.  The individual fibers shall be looped one full turn within the splice
tray to avoid micro bending.  A 45 mm minimum bend radius shall be maintained during installation and after final assembly
in the optical fiber splice tray.  Each bare fiber shall be individually restrained in a splice tray.  The optical fibers in buffer
tubes and the placement of the bare optical fibers in the splice tray shall be such that there is no discernable tensile force on
the optical fiber.

The Contractor will be allowed to splice a total of _5 fibers to repair any damage done during mid-span access splicing
without penalty.  The Contractor will be assessed a fine of $300.00 for each additional and unplanned splice.  Any single
fiber may not have more than 3 unplanned splices.  If any fiber requires more than 3 unplanned splices, the entire length of
F/O cable must be replaced at the Contractors expense.
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SPLICE CLOSURES
The Splice Closures are existing in the splice vaults installed in a previous project. If required, the F/O field splices shall

be enclosed in the splice closures which are complete with splice organizer trays, brackets, clips, cable ties, seals and sealant,
as needed.  The existing splice closures  conform to the following specifications:

non filled thermoplastic case
rodent proof, water proof, re-enterable and moisture proof
expandable from 2 cables per end to 8 cables per end by using adapter plates
cable entry ports shall accommodate 10 mm to 25 mm diameter cables
multiple grounding straps
accommodate up to 8 splice trays
suitable for "butt’ or "through" cable entry configurations
place no stress on finished splices within the splice trays

Splice trays in the splice closure  conform to the following:

accommodate up to 24 fusion splices
place no stress on completed within the tray
stackable with a snap-on hinge cover
buffer tubes securable with channel straps
must be able to accommodate either a fusion or a mechanical splice with the addition of an alternative splice holder
must be labeled by color codes after splicing is completed.

OUTDOOR SPLICES
The Contractor shall verify the quality of each splice prior to sealing the splice closure.  The splice closure shall not be

sealed until link testing is performed and is approved by the Engineer.

SPLICE TRAYS
Splice trays must accommodate a maximum of 12 fusion splices and must allow for a minimum bend radius of 45 mm.

Individual fibers must be looped one full turn within the splice tray to allow for future splicing.  No stress is to be applied on
the fiber when it is located in its final position.  Buffer tubes must be secured near the entrance of the splice tray to reduce the
chance that an inadvertent tug on the pigtail will damage the fiber.  The splice tray cover must be transparent.

Only one single splice tray may be secured by a bolt through the center of the tray in the fiber termination unit.  Multiple
trays must be securely held in place by a different method.

PASSIVE CABLE ASSEMBLIES
The F/O cable assemblies and components shall be compatible components, designed for the purpose intended, and

manufactured by a company regularly engaged in the production of material for the fiber optic industry.  All components or
assemblies shall be best quality, non corroding, with a design life of at least 20 years.

The cable assemblies and components manufacturer shall be ISO9001 registered.

DISTRIBUTION INTERCONNECT PACKAGE
Distribution involves connecting the fibers to locations shown on the plans.  The distribution interconnect package

consists of FDFs and FDUs with connector panels, couplers, splice trays, fiber optic pigtails and cable assemblies with
connectors.  The distribution interconnect package shall be assembled and tested by a company that is regularly engaged
in the assembly of these packages.  Attention is directed to "Fiber Optic Testing" elsewhere in these special provisions.
All distribution components shall be products of the same manufacturers, who are regularly engaged in the production of
these components, and the respective manufacturers shall have quality assurance programs.

FIBER OPTIC CABLE ASSEMBLIES AND PIGTAILS

General.— Cable assemblies (jumpers and pigtails) shall be products of the same manufacturer.  The cable used for
cable assemblies shall be made of fiber meeting the performance requirements of these special provisions for the F/O
cable being connected.

Pigtails.— Pigtails shall be of simplex (one fiber) construction, in 900µm tight buffer form, surrounded by aramid
for strength, with a PVC jacket with manufacturer identification information, and a nominal outer jacket diameter of 3
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mm.  Singlemode simplex cable jackets shall be yellow in color.  All pigtails shall be factory terminated and tested and
at least one meter in length.

Jumpers.— Jumpers may be of simplex or duplex design.  Duplex jumpers shall be of duplex round cable
construction, and shall not have zipcord (siamese) construction.  All jumpers shall be at least 2 meters in length,
sufficient to avoid stress and allow orderly routing.

The outer jacket of duplex jumpers shall be colored according to the singlemode color (yellow) specified above.
The two inner simplex jackets shall be contrasting colors to provide easy visual identification for polarity.

Connectors.—To match the existing system of ST connectors, new connectors shall be of the ceramic ferrule ST
type for SM.  Indoor ST connector body housings shall be either nickel plated zinc or glass reinforced polymer
construction.  Outdoor ST connector body housing shall be glass reinforced polymer.

The associated coupler shall be of the same material as the connector housing.
All F/O connectors shall be the 2.5 mm ST connector ferrule type with Zirconia Ceramic material with a PC

(Physical Contact) pre-radiused tip.
The ST connector operating temperature range shall be -40oC to +70oC.  Insertion loss shall not exceed 0.4 dB for

singlemode, and the return reflection loss on singlemode connectors shall be at least -55 dB.  Connection durability shall
be less than a 0.2 dB change per 500 mating cycles per EIA-455-21A (FOTP-21).  All terminations shall provide a
minimum 222 N pull out strength.  Factory test results shall be documented and submitted to the Engineer prior to
installing any of the connectors.  Singlemode connectors shall have a yellow color on the body and/or boot that renders
them easily identifiable.

Field terminations shall be limited to splicing of adjoining cable ends and/or cables to ST pigtails.

FIBER DISTRIBUTION UNIT
The Contractor shall furnish and install all components to terminate the incoming fiber optic communication cables.

FDU Type Accomodates Termination of
A 6 SMFO fibers
B 12 SMFO fibers
C 24 SMFO fibers
D 48 SMFO fibers
E 60 SMFO fibers
F 72 SMFO fibers
G 144 SMFO fibers

The fiber distribution unit (FDU) shall include the following:

A patch panel to terminate the appropriate number of singlemode fibers with ST type connector feed through
couplers.

Splice trays.
Storage for splice trays.
A slide out metal drawer for the storage of spare jumpers.

Strain relief shall be provided for the incoming fiber optic cable.  Cable accesses shall have rubber grommets or
similar material to prevent the cable from coming in contact with bear metal.  All fibers shall be terminated and
individually identified in the FDU and on the patch panel.

The patch panel shall be hinged or have coupler plates to provide easy access and maintenanceThe FDU shall be
482 mm rack mountable.

FIBER OPTIC TESTING

GENERAL
Testing shall include the tests on elements of the passive fiber optic components:  (1) at the factory, (2) after

delivery to the project site but prior to installation, (3) after installation but prior to connection to any other portion of the
system.  The Contractor shall provide all personnel, equipment, instrumentation and materials necessary to perform all
testing.  The Engineer shall be notified two working days prior to all field tests.  The notification shall include the exact
location or portion of the system to be tested.

Documentation of all test results shall be provided to the Engineer within 2 working days after the test involved.
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A minimum of 15 working days prior to arrival of the cable at the site, the Contractor shall provide detailed test
procedures for all field testing for the Engineer's review and approval.  The procedures shall include the tests involved
and how the tests are to be conducted.  Included in the test procedures shall be the model, manufacturer, configuration,
calibration and alignment procedures for all proposed test equipment.

FACTORY TESTING
Documentation of compliance with the fiber specifications as listed in the Fiber Characteristics Table shall be

supplied by the original equipment manufacturer.  Before shipment, but while on the shipping reel, 100 percent of all
fibers shall be tested for attenuation.  Copies of the results shall be (1) maintained on file by the manufacturer with a file
identification number for a minimum of seven years, (2) attached to the cable reel in a waterproof pouch, and (3)
submitted to the Contractor and to the Engineer.

AFTER CABLE INSTALLATION
Index matching gel shall not be allowed in connectors during testing.  After the fiber optic cable has been pulled but

before breakout and termination, 100 percent of all the fibers shall be tested with an OTDR for attenuation.  Test results
shall be recorded, dated, compared and filed with the previous copies of these tests.  Copies of traces and test results
shall be submitted to the Engineer.  If the OTDR test results are unsatisfactory, the F/O cable segment of cable shall be
unacceptable.  The unsatisfactory segment of cable shall be replaced with a new segment, without additional splices, at
the Contractor's expense.  The new segment of cable then shall be tested to demonstrate acceptability.  Copies of the test
results shall be submitted to the Engineer.

SYSTEM CABLE VERIFICATION AT COMPLETION
Power Meter and Light Source.—At the conclusion of the OTDR testing, 100 percent of the CCTV fiber links

installed on this project shall be tested end to end with a power meter and light source, in accordance with EIA Optical
Test Procedure 171 and in the same wavelengths specified for the OTDR tests.  These tests shall be conducted in one
direction.  As shown in Appendix A, the Insertion Loss (1C) shall be calculated.  Test results shall be recorded,
compared, and filed with the other recordings of the same links.  Test results shall be submitted to the Engineer.  These
values shall be recorded in the Cable Verification Worksheet in Appendix A.

OTDR Testing.—Once the passive cabling system has been installed and is ready for activation, 100 percent of the
CCTV fibers installed on this project shall be tested with the OTDR for attenuation at wavelengths of both 1310 nm and
1550 nm.  OTDR testing shall be performed in both directions (bidirectional), on all fibers.  Test results shall be
generated from software of the test equipment, recorded, dated, compared and filed with previous copies.  A hard copy
printout and a electronic copy on a DOS based 89 mm diskette of traces and test results shall be submitted to the
Engineer.  The average of the two losses shall be calculated, and recorded in the Cable Verification Worksheet in
Appendix A.  The OTDR shall be capable of recording and displaying anomalies of at least 0.02 dB.  All connector
losses must be displayed on the OTDR traces.

Cable Verification Worksheet.—The Cable Verification Worksheet shown in Appendix A shall be completed for
all links in the CCTV fiber optic system installed on this project, using the data gathered during cable verification.  The
completed worksheets shall be included as part of the system documentation.

Test Failures.—If the link loss measured from the power meter and light source exceeds the calculated link loss, or
the actual location of the fiber ends does not agree with the expected location of the fiber ends (as would occur with a
broken fiber), the fiber optic link will not be accepted.  The unsatisfactory segments of cable, or splices shall be replaced
with a new segment of cable or splice at the Contractor's expense.  The OTDR testing, power meter and light source
testing and Cable Verification Worksheet shall be completed for the repaired link to determine acceptability.  Copies of
the test results shall be submitted to the Engineer.  The removal and replacement of a segment of cable shall be
interpreted as the removal and replacement of a single contiguous length of cable connecting two splices and two
connectors.  The removal of a small section containing the failure and therefore introducing new unplanned splices, will
not be allowed.

PASSIVE COMPONENT PACKAGE TESTING AND DOCUMENTATION
All components in the passive component package (FDUs, pigtails, jumpers, couplers, and splice trays) shall be

from a manufacturer who is ISO9001 registered.
In developing the passive component package, each connector termination (pigtail, or jumper) shall be tested for

insertion attenuation loss using an optical power meter and source.  In addition, all singlemode terminations shall be
tested for return reflection loss.  These values shall meet the loss requirements specified earlier and shall be recorded on
a tag attached to the pigtail or jumper.
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Once an assembly is complete, the manufacturer shall visually verify all tagging of loss values, is complete.  As a
final quality control measure, the manufacturer shall do an "end to end" optical power meter/light source test from pigtail
end to end to the terminating point assure continuity and overall attenuation loss valued.

The final test results shall be recorded, along with previous individual component values, on a special form assigned
to each FDU.  The completed form shall be dated and signed by the Manufacturer’s Quality Control supervisor.  One
copy of this form will be attached in a plastic envelope to the assembled FDU unit.  Copies will be provided separately to
the Contractor and to the Engineer, and shall also be maintained on file by the manufacturer or supplier.

The assembled and completed FDU unit shall then be protectively packaged for shipment to the Contractor for
installation.

FIBER OPTIC SYSTEM PERFORMANCE MARGIN DESIGN CRITERIA
The installed system performance margin shall be at least 6 dB for every link.  If the design system performance

margin is less than 6 dB, the Engineer shall be notified and informed of the Contractor’s plan to meet that requirement.

ACTIVE COMPONENT TESTING
The transmitters and receivers shall be tested with a power meter and light source, to record the transmitter average

output power (dBm) and receiver sensitivity (dBm).  These values shall be recorded in the Fiber System Performance
Margin Calculations Worksheet in Appendix B, section C, number 6.
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APPENDIX A
Cable Verification Worksheet

End-to-End Attenuation (Power Meter and Light Source) Testing
and OTDR Testing

Contract No. ____________ Contractor: ____________________

Operator: _______________ Date: ______________

Link Number: ___________ Fiber Number: ____________

Test Wavelength (Circle one): 1310 nm 1550 nm

Expected Location of fiber ends:  End 1: ___________    End 2: ___________

Power Meter and Light Source Test Results:
Power In:
Output Power:
Insertion Loss [1A - 1B]:

_________ dBm
_________ dBm
_________ dB

1A
1B
1C

OTDR Test Results:
Forward Loss:
Reverse Loss:
Average Loss [(2A + 2B)/2]:

_________ dB
_________ dB
_________ dB

2A
2B
2C

---------------------------------------------------------------------------------------------
To Be Completed by Caltrans:
Resident Engineer's Signature: ____________________
Cable Link Accepted: ____________________________
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APPENDIX B
Fiber System Performance Margin Calculations Worksheet

A.  Calculate the Passive Cable Attenuation

1.  Calculate Fiber Loss at
Operating Wavelength:  _____  nm

Cable Distance (times)
Individual Fiber Loss (equal)
  @ 1310 nm (0.4 dB/km)
  @ 1550 nm (0.3 dB/km)

_____ km  x  ___
dB/km =

                                                   Total Fiber Loss: _______ dB

B.  Calculate the Total Connector/Splice Loss

2.  Calculate Connectors/couplers
Loss:
(exclude Tx and Rx connectors)

Individual Connector Loss (times)
Number of Connector Pairs (equal)
  Total Connector Loss:

0.4 dB  x  ____ =

_______ dB
3.  Calculate Splice Loss: Individual Splice Loss (times)

Number of Splices (equal)
  Total Splice Loss:

0.1 dB  x  ____ =
_______ dB

4.  Calculate Other Components
Loss:   Total Components: _______ dB
5.  Calculate Total Losses: Total Connector Loss (plus)

Total Splice Loss (plus)
Total Components (equal)

+         dB
+         dB
+         dB =

Total Connector/Splice Loss:  _______ dB

C.  Calculate Active Component Link Loss Budget

System Wavelength:
Fiber Type:
Average Transmitter Output (Launch Power):

_______ nm
singlemode

______ dBm
Receiver MAX Sensitivity (109 BER) (minus)
Receiver MIN Sensitivity (equal)

Receiver Dynamic Range:  

 ______ dBm
- ______ dBm =

_______ dB
6.  Calculate Active Component
Link Loss Budget:

Average Transmitter Output
(Launch Power) (minus)
Receiver MAX Sensitivity (equal)

 ______ dBm
- ______ dBm =

Active Component Link Loss Budget:  _______ dB

D.  Verify Performance

7.  Calculate System Performance
Margin to Verify Adequate Power:

Active Component Link Loss
Budget [C] (minus)
Passive Cable Attenuation [A]
(minus)
Total Connector/Splice Lost [B]
(equal)

 ______ dB

- ______ dB

- ______ dB =
System Performance Margin:  _______ dB
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APPENDIX C
Optical Modem Test

Worksheet

Contract No. ____________ Contractor: ____________________

Operator: _______________ Date: ______________

Location: ________________

DS-1 Optical Modem, Modem No.:
Optical Receiver Power (max) into modem (109 BER)
Optical Receiver Level (minimum) into modem
Receiver Dynamic Range (3A-3B):

_________ dB
_________ dB
_________ dB

3A
3B
3C

DS-1 Optical Modem, Modem No.:
Optical Receiver Power (max) into modem (109 BER)
Optical Receiver Level (minimum) into modem
Receiver Dynamic Range (4A-4B):

_________ dB
_________ dB
_________ dB

4A
4B
4C

DS-1 Optical Modem, Modem No.:
Optical Receiver Power (max) into modem (109 BER)
Optical Receiver Level (minimum) into modem
Receiver Dynamic Range (5A-5B):

_________ dB
_________ dB
_________ dB

5A
5B
5C

DS-1 Optical Modem, Modem No.:
Optical Receiver Power (max) into modem (109 BER)
Optical Receiver Level (minimum) into modem
Receiver Dynamic Range (6A-6B):

_________ dB
_________ dB
_________ dB

6A
6B
6C
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10-3.10  CLOSED CIRCUIT TELEVISION (CCTV) MODIFICATION

Closed Circuit Television (CCTV) Modifications shall conform to all rules and regulations of the Federal
Communications Commission and shall conform to the provisions in Section 86, "Signals, Lighting and Electrical Systems,"
of the Standard Specifications and these special provisions.

Each CCTV Modification shall consist of furnishing and installing equipment per the following table:

CCTV
SYSTEM

LOCATION
NO.

NEW CCTV
ASSEMBLY(I

NCLUDES
PAN/TILT)

NEW
CAMERA
CONTROL
CABINET

TOS
CABINET

MODIFI-
CATIONS

IDS
CABINET
MODIFI-
CATIONS

PERIPH-
ERAL

WIRING

NEW
PAN/
TILT

UNIT
1 1 1 1
2 1 1 1
3 1 1 1
4 1 1 1
5 1 1 1
6 1 1 1
7 1 1 1
8 1 1 1
9 1 1 1
10 1 1 1
11 1 1 1
12 1 1 1
13 1 1 1

CLOSED CIRCUIT TELEVISION (CCTV) ASSEMBLY--
Closed circuit television assembly shall consist of a CCTV camera and lens in an environmental enclosure with a sun

shroud mounted on a pan and tilt drive unit
The Contractor shall perform a functional test to verify that the unit works in accordance with the manufacturer's

specifications before installing the assembly.  Details of the camera and operational elements shall be provided by the
Contractor to the Engineer with the material submittals.

Each CCTV Assembly shall consist of the following:

1 CCTV Camera
1 Camera Lens
1 Environmental Enclosure
1 Pan Tilt Drive Unit
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CCTV CAMERA.-- The CCTV camera shall meet the following requirements:

Parameter Specification
Camera format size 8.5mm (1/3 inch)
Pick-up device Color CCD, interline transfer
Active pixels 768(H) x 494(V) (minimum)
Horizontal resolution 460 television lines (minimum)
Minimum Illumination
(at 3200_ K faceplate illumination)

Full video output: 6.5 lux (AGC off)
80% video: 0.5 lux (AGC on)

Signal to Noise Ratio-Minimum 48 dB at 1.0 V peak to peak (AGC off)
Output Signal Standard color NTSC video signal

1.0 V peak to peak at 75 Ohms
Video Output Connector Quick disconnect BNC on rear of camera
Operating voltage 115 Vac ±15%, 60 Hz ±5% (12 to 24 Vac or Vdc

with 115 Vac adapter is acceptable)
Power consumption 10.0 W (maximum)
Camera Mount 6.35 mm - 20 tap threads
Lens mount "C" mount
Operating temperature -10° C. to 50° C. (minimum range)
Maximum dimensions 70 mm H x 70 mm W x 216 mm L
Maximum camera weight 0.726 g

The CCTV Camera shall be a color interline CCD type with Digital Signal Processing (DSP).  The CCTV Camera shall,
when directed to by an operator on the remote IBM compatible personal computer running the camera control program,
display a on-screen menu of current DSP settings that are adjustable by  the operator.

The camera shall be designed for use at low light levels having a wide dynamic range and minimal blooming and transfer
smear characteristics.

The camera shall incorporate Automatic Gain Control (AGC) circuitry to provide for compensation at low light levels.
Automatic light range circuits shall be included to provide compensation for variations in scene brightness.

The camera, or a separate pressure sensor in the environmental enclosure, shall be capable of displaying an alarm
message on the 50.8 cm CCTV or computer monitors in the TMC indicating a loss of pressure in the environmental
enclosure.

The camera shall have user selectable shutter speeds of from 1/60 second to 1/10,000 second with a minimum of 8
different speeds.  The  shutter speed shall be adjustable at a remote site on an IBM compatible personal computer running the
camera control software.

The camera shall operate from an EIA Standard RS-170 sync as provided by an internal integrated sync generator and
phase lock loop circuit to synchronize the camera to power line zero crossing.

Externally accessible controls shall be covered or protected to prevent accidental adjustment.
The camera shall include any required power supply/adapter equipment to allow operation from an input voltage of 115

Vac ±15%, 60 Hz ±5%.

CAMERA LENS.-- The camera lens shall be one of the following two formats:

Format Maximum Focal Length
16.9 mm (2/3 inch) 115 +/- 5mm
12.7 mm (1/2 inch) 120 +/- 5mm
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The camera lens shall meet the following requirements:

Parameter Specification
Aperture Range F1.8 to T1800 (minimum)
Zoom Range 10:1 (minimum range)
Iris Automatic with Manual

Override
View Angle at with a
8.5mm CCD camera at
maximum focal length

Horizontal: 2.4° (maximum)
Vertical: 1.8° (maximum)

Operating Voltage 5, 9 or 12 Vdc
Power Consumption 1 W (maximum)
Operating Temperature -10° C. to 50° C. (minimum

range)
Maximum Dimensions 96 mm H x 121 mm W x

184 mm L
Lens Mount "C" mount
Maximum Lens Weight 1.81 kg.

The lens shall have a neutral density spot filter.
Power interruption protection shall be provided to close the lens iris in case of power loss and the lens shall be held

closed by a delay circuit for a minimum of 5 seconds during power start-up.
Lens elements shall be glass.
The lens shall be supplied with zoom/focus preset position potentiometers.
The lens shall be designed to prevent bright light "flare" caused by indirect sunlight outside the angle of view of the lens

affecting the viewed scene.
The lens shall be supplied with a matching cable, or connector to connect the auto iris feature to the camera body.
Said lens shall have focal optics such that when distant objects are brought into focus they remain in focus after zooming

in on them.
A telescopic converter or extender shall not be used to achieve required focal length range.

ENVIRONMENTAL ENCLOSURE---The enclosure shall be pressurized using 34,474 Pa dry nitrogen and have a
Schraeder valve for pressurizing.  A pressure relief valve with a 137,896 Pa rating shall be provided to protect the enclosure
from overcharging.

The enclosure shall have provisions for internally mounting the assembled CCTV camera and lens, and shall have
sufficient internal dimensions to house the assembled CCTV camera and lens and all internal wiring.  A single sealed, multi-
pin connector shall be provided on the rear of the enclosure for the connection of all external video, power and control
cabling.  A sealed and weatherproof mating connector shall be provided with pinout description.

The enclosure shall include an internal thermostatically controlled heater assembly to minimize external faceplate
condensation.

The enclosure shall meet Military Specification MIL-STD-810D or MIL-E-5400T, para. 3.2.24.4 for humidity.
All CCTV camera assemblies shall be plug compatible and interchangeable such that technicians can exchange CCTV

camera assemblies in the field.
The enclosure shall include a sun shroud to provide protection from direct solar radiation.  The enclosure shall include an

adjustable mount and be physically compatible with the pan/tilt unit.
The enclosure shall have a maximum weight of 20.4kg., excluding CCTV camera and lens.  The minimum operating

temperature range of the enclosure shall be -18° C. to 50° C.
Desiccant shall be provided inside the enclosure to remove any residual moisture that may get trapped in the enclosure as

a result of camera and lens installation.
A humidity indicator shall be factory installed in the enclosure.  It shall be visible through the camera window to

properly indicate moisture accumulation inside the enclosure.
A cradle mount shall be positioned anywhere around the entire circumference of the enclosure body or its full length.

The cradle shall be attached to the body using two stainless steel straps supplied with the enclosure.  Said enclosure shall be
UL listed.

PAN TILT DRIVE UNIT---The pan and tilt drive unit shall be fully compatible with the camera assembly and have a
cableguard.
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The existing Environmental Enclosures at all Locations, except Location No. 3, shall be mounted to these new pan and
tilt drive units via an adaptor with integral electrical connector that replaces the existing pan/tilt strap mount.

The travel angle of the pan and tilt drive unit shall be from 0 degrees to 355 degrees in the horizontal (pan) mode, and
from +60 degrees upward to -90 degrees in the vertical (tilt) mode with the camera assembly attached.

The unit shall be fully load rated to accept the CCTV camera assembly under wind load conditions of 40.23 m/s.  It shall
also be load rated to at least 22.68 g. within a temperature range of -18° C. to +60° C.

All cable connectors shall be fully weather protected type.
Pan and tilt movements shall both be worm gear driven to minimize backlash and to eliminate wind drift.  The worm

shall be made from stainless steel and shall be ground and polished, and the worm gear shall be manufactured from a non-
metallic material.  This assembly shall not require any type of lubrication and shall be adjustable to compensate for wear.

Access into pan/tilt for routine maintenance or adjustments of any kind shall not require the removal of the pan and tilt
from the installation site, nor removal of the camera enclosure from the pan/tilt unit.  Access cover shall be readily removable
regardless of the tilt position.

Pan and tilt movement shall have the ability to be automatically directed to a specified preset position and also to be
manually controlled.  The pan and tilt unit shall be capable of returning (feedback) voltages to indicators that reflect azimuth
and elevation position of pan/tilt.  Pan/tilt shall be controllable by either a hardwire controller with position readouts or by a
control signal transmission system.  (Javelin Omni Quest or Omni Quic control system or equivalent).

External body components shall be manufactured from aluminum which have been anodized to prevent oxidation and
corrosion.

The pan and tilt drive unit shall instantaneously reverse motor action.  The pan and tilt drive unit shall incorporate
dynamic braking to prevent drift.  The unit shall pan at a nominal speed of 9 degrees per second, and a nominal tilt at 3
degrees per second.  The speed of the unit shall be confirmed prior to installation.

Mounting holes shall be located to provide for securely mounting the pan and tilt drive unit to the mounting bracket for
installations on pole tops, or other support structures identified on the plans.  Provision shall be made for mounting the
camera assembly securely and to prevent hardware from becoming loose.

The dimensions of the pan and tilt drive unit shall not exceed 381 mm (W) x 457 mm (H) x 229 mm (D).  The weight of
the pan and tilt drive unit shall not exceed 27.2 kg.

The pan and tilt drive unit shall operate on an input voltage of 120Vac, 50/60 Hz supplied by the ACU.  The pan and tilt
drive unit motors shall have a nominal power consumption of less than 100 watts with a peak load not to exceed 4 times the
nominal loading.  The pan and tilt drive unit shall have internal overload protection.

The cableguard shall consist of an aluminum rod and shall be complete with attaching hardware.  The cableguard shall
provide protection from abrasion of the cable harness.

The pan and tilt range settings shall be individually set by the Contractor and approved by the Engineer at each camera
site during installation.

After installation and with the CCTV camera assembly  installed, the pan and tilt drive unit shall be panned 355 degrees
and tilted over the full vertical range, controlled from the camera control cabinet and communication hub structure.

CAMERA CONTROL CABINET ASSEMBLY
One Camera Control Cabinet Assembly shall be furnished and installed at each Location No. 6, 7, 11, 12 and 13.
Each Camera Control Cabinet Assembly shall consist of the following:

1 Camera Control Cabinet (includes steel pedestal and PCC foundation)
1 Auxililary Control Unit (ACU) - rack mount
1 Rack Mount Interconnect/Termination Unit (RMITU)
1 TCVR transmitter (State furnished – relocated from existing cabinet)
1 Multiple Outlet Strip – rack mount
1 Interconnect Wiring

EXISTING TOS CABINET ASSEMBLY MODIFICATIONS

The following equipment shall be installed in the existing TOS cabinets at Locations 1, 5 and 9:

1 Auxililary Control Unit (ACU) - rack mount
1 TCVR transmitter (State furnished – relocated from existing cabinet)
1 Multiple Outlet Strip – rack mount
1 Interconnect Wiring
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The following equipment shall be installed in the existing TOS cabinets at Locations 3 and 8:

1 Auxililary Control Unit (ACU) - rack mount
1 Rack Mount Interconnect/Termination Unit (RMITU)
1 TCVR transmitter (State furnished – relocated from existing cabinet)
1 Multiple Outlet Strip – rack mount
1 Interconnect Wiring

EXISTING IDS CABINET ASSEMBLY MODIFICATIONS

The following equipment shall be installed in the existing IDS cabinets at Locations 2, 4 and 10:

1 Auxililary Control Unit (ACU) - rack mount
1 Rack Mount Interconnect/Termination Unit (RMITU)
1 TCVR transmitter (State furnished – relocated from existing cabinet)
1 Multiple Outlet Strip – rack mount
1 Interconnect Wiring

CAMERA CONTROL CABINET
The camera control cabinet shall be a metal pedestal-mount outdoor cabinet with 483mm equipment rack and thermostat

controlled fan that contains all of the equipment listed under Camera Control Cabinet Assembly.  The camera control cabinet
shall include a steel pedestal base and PCC foundation as specified in these special provisions.  The camera control cabinet
shall be installed as shown on the plans and shall meet these special provisions:

General description: The camera control cabinet shall be designed to meet the following sections of the Caltrans Traffic
Signal Control Equipment Specification dated January 1989:  Section 6.2 Housing Requirements - includes Enclosure, Doors,
Latches/Locks, Hinges and Door Catches, Ventilation, Gasketing, and Cage Supports and Mounting.  The Police Panel
Section 6.2.6 is not required.

Section 6.3 Cabinet Cage Requirements - defines the standard EIA 483 mm equipment rack to be mounted inside of the
camera junction box cabinet.

Pedestal and Foundation: The steel pedestal and PCC foundation shall be as specified for a Type G cabinet in the
Standard Plans.

Cabinet size: Outside (not including pedestal): 990 mm H x 609 mm W x 514 mm D +/- 13 mm
Openings with doors open: 737 mm H x 546 mm W +/-13 mm
Available inside rack space: 692 mm H x 508 mm W x 400 mm D +/- .5”

MULTIPLE OUTLET STRIP - RACK MOUNT---One multiple outlet strip - rack mount shall be furnished and
installed in each new Camera Control Cabinet, existing TOS and existing IDS Cabinet.  The multiple outlet strip-rack mount
shall conform to the following requirements:

Mounting: 482.6mm rack mount
No. of outlets: 6 or greater
Electrical Rating: 15 A, 125 Vac, 60 Hz
Circuit Breaker: 12 A, 125 Vac
Max. Surge Current >6500 A
Max. Energy Dissipation: >210 J
Modes of Surge Protection: Hot-to-Neutral
Clamping Response Time <one nanosecond
Modes of Noise Protection: Transverse and Common
Noise Attenuation: 20 to 40 dB
Noise Frequency Range: 150 Khz - 100 Mhz
Type of Cordset: SJT 14/3

INTERCONNECT WIRING---The interconnect wiring between the CCTV camera assembly/pan tilt unit and the
transceiver (TCVR) and the auxiliary control unit (ACU) shall be a composite cable that includes flexible 75 Ohm coaxial
cable and control cable.

Connectors shall be in accordance with manufacturers recommendation.
Interconnect wiring and connectors shall be supplied and installed to make the CCTV subsystem completely operational.
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Specifications of all cable assemblies, including connectors with strain relief backshells, shall be submitted to the
Engineer as part of the shop drawings for review and approval.

Wiring shall run continuous from source to destination without splices.
Cables shall be installed without damaging the conductors, insulation, or jacket.  The coaxial cables shall not be kinked

or bent tighter than the manufacturer's recommended bending radius.
Sufficient slack shall be provided for equipment movement. The cable shall be secured and protected from physical

damage.
All interconnect wiring and connectors shall meet or exceed all necessary standards with regards to voltage, current, and

environmental ratings.
Control cable shall be routed from the CCTV camera assembly and pan and tilt drive unit to the ACU and TCVR inside

the camera pole.  A ground wire shall be provided between the CCTV camera assembly and the camera pole.  When
interconnect cable is broken out onto a terminal strip, the coaxial cable shall be terminated with a BNC type connector.  The
BNC type connectors shall be an integral part of the terminal strip.  The cables and connectors shall be installed to allow the
camera and lens to be disconnected without removing the environmental camera enclosure and to remove the environmental
camera enclosure (including camera) without removing the pan and tilt drive unit.

The Contractor shall be responsible for all testing and documentation required to establish approval and acceptance of
the production, installation, and operation of these materials and equipment.  The following identifies the specific quality
control requirements for this special provision:

The Contractor shall test all cables for continuity and shorts or grounds.  Tests on cables with connectors attached
(connectorized) shall be performed after installation.  The Contractor shall carry out system integration testing to ensure that
the video interface and camera interconnect wiring performs to the specified standards when used in operation with all other
devices installed under the contract.

CAMERA TRANSCEIVER (TCVR)---The Contractor shall relocate the existing TCVR at each CCTV location from
the existing Camera Junction Box to the new Camera Control Cabinet, existing TOS Cabinet or existing IDS Cabinet.

The existing TCVR’s meet the following specifications:

The TCVR operates on one singlemode fiber.  The TCVR supports high quality, simultaneous two-way transmission of
camera control data and one-way transmission of camera video over nesinglemode fiber.  The TCVR receives RS 232 data
for the auxiliary control unit (ACU) and transmits NTSC video from the CCTV camera assembly.

The TCVR video transmission and data receiving format used in the camera junction box is compatible with the TCVR
video receiving and data transmitting format used in the communications hub structure.

The TCVR is packaged as one wall mountable module that includes a transmitter and wavelength division multiplexer to
combine both data and video onto one singlemode fiber.

Supply voltage shall is 120 Vac ±10%, 60 Hz.
Power required is 50 W maximum.
Mounting is to a flat wall surface.
Operating temperature range is from -20° C. to +70° C. minimum range.
Video transmitter section meets the following requirements:

Input level: 1 V peak – peak (NTSC composite)
Signal-to-Noise ratio at minimum receiver input: 50 dB minimum
Differential phase (10-90% APL): 3° maximum
Differential gain (10-90% APL): 3% maximum
Frequency response: 100 kHz to 5.5 MHz:  ±0.30 dB maximum

5.5 MHz to 8 MHz: ±0.6 dB maximum

RS 232 receiver section shall meet the following requirements:

Data rate:  DC to 9.6 kbps minimum

Bit error rate:  10-9 maximum

Video transmitter shall meet the following requirements:

Operating wavelength:  1300 nm or 1550 nm
Launch power:  -14 dBm minimum
Sensitivity (receiver):  -28 dBm maximum
Loss budget:  14 dB minimum
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Fiber compatibility:  8.3/125 µm singlemode

RS 232 receiver shall meet the following requirements:

Operating wavelength:  1300 nm or 1550 nm
Loss budget:  20 dB
Fiber compatibility:  8.3/125 µm singlemode

Connectors shall meet the following requirements:

Video input:  BNC
RS 232:  DB-9, DB-15 or DB-25
Optical: Type SC

The Contractor shall confirm the operation of the TCVR, after relocation into the new Camera Control Cabinet, existing
IDS or TOS Cabinet, using test equipment which emulates all the functions of the camera control transmitter, and shall
document all results and keep test equipment in operation until witnessed and approved by the Engineer.

The Contractor shall confirm equipment placement with the Engineer before installing any equipment.
After installing all TCVR units, the Contractor shall demonstrate operation of the camera control system and assign all

system parameters using the camera control system located at the communication hub that the CCTV is assigned to.
The camera control system shall be tested for the following functions:
The camera control system shall address all TCVR units and shall operate all remote control functions, i.e. pan/tilt, zoom

in/out, focus near/far, set up, and recall up to eight preset positions per remote TCVR address.  The response of the camera
control system shall appear to be instantaneous.

The Contractor shall demonstrate the camera control system to show that it can access all TCVR units.

TESTING OF THE CAMERA TRANSCEIVERS---The Contractor shall be responsible for all testing and
documentation required for proper installation and operation of the camera transceivers, materials and equipment.

The Contractor shall input a standard level video test signal into the TCVR at the camera site and adjust the optical
power output of the TCVR to receive a mid-range optical power level for the TCVR-CH located at the communication hub
needed to produce the required video receiver output level.  The TCVR-CH's video output shall then be connected to a
monitor for viewing with the level adjusted to the mid-range of any output settings.  The Contractor shall then qualitatively
assess the monitor output.  Video shall be of high quality with good color and no image ghosting.  The signal-to-noise ratio
and signal-to-low frequency noise ratio shall be measured and recorded.  No optical attenuation devices shall be used to
reduce optical signals to required operating range.  All indicators shall be verified to function correctly.

TCVR-CHs---The existing TCVR-CH’s (video receivers, camera control data transmitters) located in the
Communication Hub A structure shall remain in place.  They shall be tested functionally tested as specified in the System
Testing and Documentation section elsewhere in these Special Provisions.

The existing TCVR-CH’s perform the following tasks:

The TCVR-CH transmit RS 232 data for the auxiliary control unit (ACU) at each camera site and shall receive
NTSC video from the CCTV camera assembly.

The TCVR-CH video receiving and data transmitting format used in the communications hub is  compatible with the
TCVR video transmission and data receiving format used by the TCVRs at each of the CCTV locations.

The TCVR-CH is packaged as one rack unit (1 RU x 482.6 mm) insertable module that includes a receiver,
transmitter and wavelength division multiplexer to combine both data and video onto one optical fiber.

The TCVR-CH operates over a temperature range of between 0° C. to +40° C. (minimum.)

AUXILIARY CONTROL UNIT---The auxiliary control unit shall be a 482.6 mm rack mounted receiver/driver device
that converts data on an RS 232 input to output signals that operate the pan and tilt drive unit and motorized camera lens in
the CCTV camera assembly.

The ACU shall operate on 120 Vac, 60 Hz input power and provide the 120 Vac, 60 Hz required for the pan and tilt drive
unit and the 5, 9 or 12 Vdc required for the motorized camera lens in the CCTV camera assembly.

Built-in diagnostics shall be provided that will permit quick and simple testing of camera functions locally.
The ACU shall be capable of executing preset positions for both the pan and tilt drive unit and motorized lens in the

CCTV camera assembly.   The presets shall be accurate to 5% of the original set location.
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The ACU shall have a programmable source identification generator that allows written messages to be stored in non-
volatile memory so that it is retained if supply power is removed from the camera.  The message shall be capable of
displaying a minimum of 3 lines with a minimum of 20 characters per line.

The ACU shall operate on the existing Caltrans District 08 camera control software which is compatible with the existing
Caltrans District 08 Javelin model 308, 408 and 508 ACU’s.

The auxiliary control unit  shall meet the following requirements:

Supply Voltage:  120 ±10%, 60 Hz.
Power requirements:  100 W, maximum.
Mounting: 482.6 mm rack mount
Pan/Tilt drive voltage: 24 or 120 Vac, field selectable
Lens drive voltage:  5, 9 or 12 Vdc, field selectable
Camera supply voltage: 24 or 120 Vac or 12 Vdc field selectable
Preset positions:  8 minimum.
Input data communications format:  RS 232.
Size:.  121 mm H x 483 mm W x 356 mm D maximum (fits 13.3 cm high EIA rack space)
Operating temperature range: -18° C. to 50° C. minimum range.
Humidity range:  0 to 90% minimum.

RACK MOUNT INTERCONNECT AND TERMINATION UNIT (ITU)---The Contractor shall furnish and install
all related equipment to interface the Rack Mount Interconnect and Termination unit to the incoming fiber optic
communications cable and the patchcord fiber optic cable.

The ITU shall be packaged in a 482-mm rack mount unit with dimensions of 432 mm (W) x 44 mm (H) x 280 mm (D)
having metal housing slide-out shelf.  The ITU shall contain grommets at cable entrances and provide strain relief for the
fiber optic cable.  The ITU shall accommodate 12 singlemode fibers having SC type connector feed through adapters and 12
interconnection points or 12 splices.   The components of the passive interconnect package shall be installed in the ITU.

PERIPHERAL WIRING---The Contractor shall furnish and install the peripheral wiring at each CCTV System
location site as shown on the plan sheets.  The peripheral wiring includes all conduit, conductors and pull boxes as shown on
the plan sheets to make the CCTV System completely functional.

PAYMENT---The contract lump sum price paid for each Closed Circuit Television (CCTV) Modification at various
locations shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, including
CCTV Camera Assembly, Camera Control Cabinet, cabinet foundations and conduit, modifying existing TOS Cabinet,
modifying existing IDS Cabinet and Peripheral Wiring as shown on the plans and described in these special provisions and
for doing all the work involved in installing the CCTV Camera Assembly, complete in place, on a CCTV pole shown on the
plans and described in these special provisions plus any ancillary or incidental items required to provide full equipment
operation at each site, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as
directed by the Engineer.

10-3.11  SYSTEM TESTING AND DOCUMENTATION

DESCRIPTION
The system testing and documentation shall cover pre-installation testing, physical inspection, fiber optic cable testing,

acceptance testing, functional testing. performance testing, final acceptance and system documentation that is required to
validate the operational performance of the closed circuit television system modifications, as shown on the plans and
described elsewhere in these special provisions.

PRE-INSTALLATION TESTING
Pre-inspection testing shall consist of functional testing performed by the manufacturer on all material prior to delivery

to the site.  The functional tests shall be performed in accordance with an approved test plan. Any material or equipment
which fails to meets the requirements of the contract shall be repaired or replaced and the test shall be repeated until
satisfactory.  All functional test results, including results of failed tests or re-tests, shall be submitted and delivered with all
material and equipment delivered to the site.

Full performance test shall be performed by the manufacturer or by the Contractor on not less than 5 percent or at least
one unit of material selected at random from the normal production run.  The full performance test shall be performed in
accordance with a test plan developed by the Contractor and approved by the Engineer.
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PHYSICAL INSPECTION
The Contractor shall provide documentation to prove delivery of all material, equipment, cable and documentation.  If

any material or documentation is outstanding or have been replaced under pre-acceptance warranty a physical inspection and
documentation shall be provided for this material.  The physical inspection shall consist of inspecting all installed material to
ensure workmanship satisfies the specified requirements.

ACCEPTANCE TESTING
The acceptance testing includes the preparation of an acceptance test plan, conducting acceptance tests and subsequent

retests, and documentation of the results.
Final acceptance tests shall be conducted after the site test results have been reviewed and accepted by the Engineer.

These tests include the complete system in normal operations.
The Contractor shall submit three copies of the acceptance test plan to the Engineer for approval prior to commencement

of acceptance testing.  The acceptance test plan shall address the full testing requirements of the specifications.  The
acceptance test plan shall detail all tests to be performed, the test results which are expected and the test schedule.  The
acceptance test plan will include the following major test and acceptance categories:

Physical inspection
Functional tests
Performance tests

The Contractor shall test the CCTV system modifications according to the approved acceptance test plan and shall
provide all test equipment, labor and ancillary items required to perform the testing.  The test equipment shall be certified to
be calibrated to the manufacturers' specifications.  The model and part numbers and date of last calibration of all test
equipment shall be included with the test results.

Acceptance testing shall not commence until all material required by these special provisions and plans are delivered,
installed, aligned, and all production test and site test documentation and results have been approved by the Engineer.

FUNCTIONAL TESTS
The Contractor shall test all system functions to demonstrate , that all circuits and all equipment satisfies the functional

requirements of these special provisionsThe Contractor shall document all functional test results.  In the event that any aspect
of the functional tests are determined by the Engineer to have failed, the Contractor shall cease all acceptance testing and
determine the cause of the failure and make repairs to the satisfaction of the Engineer.  Acceptance testing shall, at the
discretion of the Engineer, be repeated from the start of functional tests.

Performance Tests--The Contractor shall conduct operational performance tests on all CCTV video and camera control
circuits operational from the communication hub to the field equipment.

If any circuit or element fails to satisfy the specified performance requirements the Contractor shall determine the cause
and remedy the failure to the satisfaction of the Engineer.  The full performance tests shall be repeated under operating
conditions as determined by the Engineer.

FINAL ACCEPTANCE
The system will not be accepted until all of the following conditions have been met as follows:
Physical, functional and full performance acceptance tests have been completed and the results are approved by the

Engineer.
All documentation has been completed and submitted to the Engineer.
All connections that were changed to perform acceptance tests are restored and tested.

SYSTEM DOCUMENTATION
The Contractor shall submit a draft copy of all documentation for review and approval prior to production of

documentation.  The Engineer will review and approve or reject the draft documentation within four weeks of receipt.
The Contractor shall modify the documentation if required and submit provisional documentation.  The Engineer will

approve or reject the provisional documentation within three weeks of receipt.  The Contractor shall arrange for re-
submission in a timely manner to meet the schedule in the case that the documents are being rejected.

Draft documentation shall be submitted eight weeks prior to the start of installation.  The draft documentation shall show
the general approach in preparing the final manuals.

Upon approval of the draft documentation, provisional documentation shall be supplied 3 weeks prior to the start of site
testing.  The provisional documentation shall be of the same format as the final manuals but with temporary insertion for
items which cannot be finalized until the system is completed, tested and accepted.  Final documentation shall be submitted
no later than 4 weeks after completion of the acceptance tests and shall incorporate all comments made during the approval
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stages.  The Contractor shall be responsible for all delay caused by non-compliance to the specified requirements.
Final documentation shall be approved prior to its production.  Five copies of all final documents shall be delivered.  The

copies shall be 216 mm x 279 mm and bound in three-ring, hard-covered binders, complete with dividers.  Documentation
shall consist of a operations and maintenance (O & M) manual with drawings and shall include the information necessary to
operate, maintain and repair the equipment and cable to the lowest module or component level described.  It shall contain as a
minimum the following:

Master Items Index:  This shall be the first section of the O & M manual.  The section shall describe the purpose of
each manual and brief description to the directory of the manual. It shall also reference equipment manuals as required
for additional and support material.

System Description and Technical Data:  This section shall contain an overall description of the system and
associated equipment and cables with illustrative block diagrams.  This section shall identify all equipment and cables in
the system stating the exact module and option number that are employed in the system.  Technical data, specification
and settings for every type of equipment or cable shall be provided.  Any modification that has been done on the
equipment shall be clearly described.

Theory of Operation:  The manual shall contain a functional description of each element of the system, explaining
how each function is being achieved separately and how each element works together to form the complete system.

Operations:  The manual shall describe how to operate the system and each particular type of equipment and
software.  Equipment layout, layout of controls, displays, software operating procedures and all other information
required to correctly operate the system and each functional unit shall be provided.  Procedures shall also be provided for
initial tune-up of the system and adjustment and checkout required to ensure that the system is functioning within the
performance requirements.  Warning of special procedures shall be given.  The functions and setting of all parameters
shall be explained.

Corrective Maintenance:   The manual shall include fault diagnostic and repair procedures to permit the location
and correction of faults to the level of each replaceable modules.  Procedures shall include alignment and testing of the
equipment following repair, the test equipment, tools, diagnostic software required and the test set up.

Preventative Maintenance:  The manual shall include procedures for preventative maintenance in order to
maintain the performance parameters of the system, equipment and cables within the requirements of the specifications.

Parts List:   The manual shall include a list of all replaceable parts with exact parts description and number and a
directory of recommended suppliers with correspondence address, telephone and fax numbers.

Test Results:  This section shall include a copy of the results for all the tests that has been conducted for the
contract.

System schematic drawings shall be provided to identify the type of equipment at each location and the function of all
equipment.  The drawings shall also show how the system is interconnected.  A comprehensive list of cabling and wiring
shall be provided to clearly identify the interconnection and labeling of all equipment supplied under this contract, State-
furnished or existing both in the field and at the communication hub.

PAYMENT
The contract lump sum price paid for systems testing and documentation shall include full compensation for furnishing

all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in systems testing and
documentation, complete in place, as shown on the plans, as specified in the Standard Specifications and these special
provisions, and as directed by the Engineer.

10-3.12  MISCELLANEOUS ELECTRICAL WORK

Miscellaneous electrical work shall consist of electrical, CCTV, modifying service equipment, fiber optic,
communication and other work that is required to complete the systems to be installed and constructed as required, as shown
on the plans and described in Section 10-3 of these special provisions that is not covered in other items of work as listed in
the Engineer's Estimate will be paid for as extra work.
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10-3.13  PAYMENT

The quantity of Camera Pole (Type 45) will be measured as a unit determined from actual count in place.
The contract unit price paid for Camera Pole (Type 45) shall include full compensation for furnishing all labor, materials,

tools, equipment, and incidentals, and for all the work involved in camera poles of the type specified, complete in place,
including foundations, mounting plates and brackets and all other miscellaneous metal required, as shown on the plans, as
specified in the Standard Specifications and these special provisions, and as directed by the Engineer.


